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ABSTRACT 
 
 The total technology investment by organized Indian retail companies through 2013 
was Rs. 1155 crores (about USD 200 million). The rapidly growing Indian retail sector, 
emerging innovative store-based technologies (like kiosks), and extensive progress in 
adopting new technologies by consumers all present a pressing need to understand Indian 
consumers’ views on acceptance and use of self-service technologies (SSTs). A model 
integrating the cultural-self perspective and a modified version of the Technology 
Acceptance Model was developed to explain the influence of culture and motivation factors 
on Indian consumers’ attitude toward SSTs. Familiarity and service perception of SSTs were 
introduced as moderators in the relationship between motivation factors and attitude towards 
SSTs.  
Data collectors trained in mall-intercept techniques were employed to approach 
Indian mall shoppers in Bangalore and Delhi. A total of 302 completed surveys were used for 
statistical analysis. Results from the present study show that Indian consumers do not 
conform to any one single cultural group and vary from being an individual- to a relational- 
to a collective-self person in their present shopping environments.  In addition, the results 
indicate that perceived enjoyment is the most important criterion for SST use. Additionally, 
the sample of urban and educated Indian consumers was not anxious about using technology; 
rather, they were receptive to new technology innovations. Lastly, the proposed moderators, 
familiarity with SST service and service perception of SSTs, were not found to be 
significantly related to SST adoption.  
xi 
 
In this study, educated and employed Indian urban consumers sought enjoyment in 
their interaction with SSTs as opposed to timesaving and usefulness. It is therefore suggested 
that effective marketing communication strategies focus on the entertainment or pleasure 
aspects of using SSTs. The Indian consumers in this study were enthusiastic to learn new 
SSTs without prior familiarity; they were willing to overcome any anxiety they might have 
towards new technology adoption. Therefore, retail managers would be wise to focus on 
training employees to support customers in the transition from employee-assisted services to 
self-service. To provide maximum customer service, managers should be trained to integrate 
the right SSTs to retain customers by providing faster, and more efficient and enjoyable 
service, which could increase profits as well as store loyalty. 
This study contributes to the growing knowledge base about consumers’ shopping 
behaviors in relation to SSTs and fills a gap in the literature about the potential for SST use 
in the Indian retail environment. Findings can aid retailers looking to enhance their service 
offerings by providing an additional means for customers to purchase merchandise in the 
store. Future research is needed that applies the model to different populations, different 
types of SSTs, and different types of retailers.
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CHAPTER 1. INTRODUCTION 
Significance of the Study 
The importance of retail self-service technologies (SSTs) to both industry and 
consumers has grown significantly over the last decade (Bitner, Brown, & Meuter, 2000). 
Online shopping (Childers, Carr, Peck, & Carson, 2001) and self-scanning systems 
(Dabholkar, Bobbitt, & Lee, 2003) are some examples of innovative self-service retail 
technologies. While SSTs have seen an increasing level of consumer acceptance in Western 
countries, the same cannot be said in various developing economies (Elliot & Meng, 2009). 
Some cultures have been very receptive to new retailing technologies, such as self-service 
applications, while others have been slow to accept and adopt these innovations. Recent 
studies have shown cultural characteristics and values can influence technology acceptance 
(Gefen, Karahanna, & Straub, 2003; Lin & Hsieh, 2006). These cultural influences may play 
a critical role in defining the social context and expectations for retailer-consumer 
interactions in an emerging economy such as India.  
Indian retail is projected to grow 13 percent annually, reaching USD 950 million by 
2018 (Retailers Association of India, 2014). Indian retail is evolving from stand-alone stores, 
such as small, less formal mom-and-pop operations, to a mix of independent retail and larger 
mall-based formats (Devgan & Kaur, 2010; Retailers Association of India, 2013). There are 
also a number of international retailers entering the Indian market, which is changing the 
Indian consumer shopping experience. The retail revolution is clearly modifying the business 
landscape in India (Devgan & Kaur, 2010; Patney, 2010; Retailers Association of India, 
2013). Although there is a growing preference for malls, Indian consumers still shop at the 
small mom-and-pop retailers for certain products and services (Jhamb & Kiran, 2012). This 
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variety in retail formats is likely to co-exist into the foreseeable future. According to Diaz, 
Magni, and Poh (2012), the most important grocery outlets in India are mom-and-pop stores, 
but bigger supermarkets and hypermarkets are also flourishing alongside these kirana stores 
(i.e., the small independently owned mom-and-pop stores). In addition, a number of Indian 
supermarkets and hypermarkets already use SSTs, drawing some of the customers from the 
smaller stores to these big, climate-controlled formats. 
The retail market in India has been growing consistently over the last ten years (2002-
2012) and currently represents the fifth largest global shopping venue (A.T. Kearney, 2012b). 
Furthermore, India has a large, younger population. Indians under the age of 25 account for 
approximately 51 percent of the total population, and those under the age of 34 comprise 66 
percent (Rajiv Gandhi National Institute of Youth Development, n.d.). India’s residents are 
also becoming increasingly technology savvy (A.C. Nielson, 2010; Internet World Stats, 
2013) and businesses in the Indian retail sector are being challenged to respond to changing 
consumer preferences. Indian consumers are also affected by the technology and retail trends 
observed in other countries and tested by new international retail entrants (Reinartz, Dellaert, 
Krafft, Kumar, & Varadarajan, 2011). One of the ways that retailers in India, both domestic 
and international, are attracting customers is by using SSTs, such as self-service checkouts, 
kiosk sales (Mehta, 2012), etc. The purpose of this study was to investigate Indian 
consumers’ acceptance, adoption, and use of self-service technologies, such as self-service 
checkouts. 
India has shown extensive progress in adopting new technologies as a result of 
globalization and the influx of multi-national companies (Retailers Association of India, 
2013). With the Indian government prohibiting international retailers from having their own 
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Indian-based websites (Retail Angle, 2012), differentiation in retailing strategies is often 
based on innovative store-based technologies. Kiosks are an example of store-based 
technologies that have been adopted as a point-of-sale opportunity by domestic retailers 
(Mehta, 2012). Indian consumers’ increasing spending capabilities and their discerning 
international tastes (A.T. Kearney, 2011) are also changing the way retailers do business in 
India. The total technology investment by organized Indian retail companies in 2013 was Rs. 
1155 crores (about USD 200 million) (Retailers Association of India, 2012). The rapidly 
growing Indian retail sector, valued at USD 520 million (Retailers Association of India, 
2014) and emerging innovative store-based technologies, like kiosks, present a pressing need 
to understand Indian consumers’ views on acceptance and use of self-service technologies 
(SSTs). The findings from this study may potentially help retailers better understand how to 
design, manage, and promote SSTs to ensure the best chance for Indian consumer acceptance 
and retail patronage. 
Indian Retail Environment  
India is a heterogeneous country, in terms of language, practices, and consumer 
preferences. It has a highly educated population of 1.2 billion people, and ranks fourth in 
world purchasing power (Yun, Verma, Pysarchik, Yu, & Chowdhury, 2008). The Indian 
middle class is growing rapidly. Members of the middle class, or “upper-aspirants,” have an 
annual household income is between USD 20,000 – 100,000 and are increasing in their 
consumption of consumer goods (McKinsey Global Institute, 2007). India’s retail market is 
valued at USD 520 billion (Retailers Association of India, 2014) and is emerging as the fifth 
largest global retail destination for international retailers (A.T. Kearney, 2012b). Total retail 
sales in India will grow from USD 395.96 billion in 2011 to USD 785.12 billion by 2015, 
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according to the Business Monitor International (BMI) India Retail Report for the third-
quarter of 2011 (PRLog, 2011).  
The Indian consumer market is now on the cusp of a metamorphosis. To date, Indian 
consumer purchasing has largely been through small mom-and-pop retailers, or kirana stores, 
which are also referred to as unorganized retail. These unorganized retail stores co-exist with 
larger, more modern formats, called organized retail formats, which include chain stores, 
multi-storied shopping malls and huge complexes that offer a large variety of products in 
terms of quality and value for the money (Jhamb & Kiran, 2012; Sternquist, 2007). This 
scenario is reflective of the current and growing situation in contemporary Indian retail. On 
the one hand, unorganized retailing consists of traditional single stores (Sternquist, 2007), 
mom-and-pop operations, and kirana stores, while on the other hand, the organized retailing 
segment, such as hypermarkets and department stores, presently represents only about four 
percent of all retail sales in India (Kilgore, Joseph, & Metersky, 2007; Singh & Tripathi, 
2012). By the year 2019, organized retail is expected to grow about 19-20 percent in India 
and reach USD 950 billion (Retailers Association of India, 2014; Singh & Tripathi, 2012). 
Therefore, by 2015, 65 percent of Indian households, about 300 million people, as big as the 
population of the U.S., would be patronizing organized retail. The technology investment 
made by Indian retail was about Rs. 1155 crores (about USD 200 million) in 2013. These 
escalating retail and consumer trends have led to rapid retail growth in India and lend strong 
support for more research regarding Indian retailing, retailing technology, and consumer 
behavior.  
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Problem Definition 
Self-service technologies have been extensively researched in the U.S., Europe 
(Reinders, Dabholkar, & Frambach, 2008; Simon & Usunier, 2007), and the Asia-Pacific 
regions (Elliot & Meng, 2009). In the Indian retail-banking sector, Internet banking and 
automatic teller machines (ATMs), both types of SSTs, are growing at a phenomenal pace 
(Srivastava, 2008). However, minimal research (Natarajan, Balasubramaniam, & 
Manikavasagam, 2010) has examined SST usage by consumers in Indian retail environments. 
This dearth in the consumer behavior literature is attributed to the fact that SSTs are a newer 
concept in India (Retailers Association of India, 2013), as opposed to other regions of the 
world. In addition, the Indian retail industry has recently seen unprecedented growth. With 
the advent of international retailers, consumers’ expectations for domestic firms have 
increased to parallel the expectations they have for international players (Retailers 
Association of India, 2013). 
Sharma and Sheth (2010), in their research regarding technology mediation (i.e., use 
of SSTs), found the Indian retail sales market is changing due to the intervention of computer 
and mobile technology use. According to these authors, the Indian retail market is ready for 
technology mediation in consumer selling. They also found products, like groceries and 
automobiles, are more prone to technology-augmented sales than products that infused 
entertainment value, like TV or footwear. According to Kottolli (2005), one of the major 
changes in Indian consumer behavior is the preference for interacting with technology “to 
create service” (p.1) rather than engage in service with employees. 
Indian consumers are now exposed to SSTs in various arenas. According to The 
Economic Times (2012), 29 percent of high-income Indian consumers shop for electronics 
6 
 
 
through the Internet. The Economic Times (2012) further mentioned 84 percent of Indian 
consumers find excitement in grocery shopping, in comparison to 21 percent of Americans 
and 27 percent of British, who view grocery shopping as a chore. This excitement could be 
the result of “modern retailing” formats (e.g., hypermarkets and discounters) that offer 
multiple aisles of increased product assortments. In this setting, consumers shop by 
themselves, interacting with the products rather than the sales personnel, in sharp contrast to 
traditional Indian stores, where sales employees help with the purchases. The Indian 
consumer is clearly changing in response to the evolving retail environment (Retailers 
Association of India, 2014). 
Traditional SSTs (e.g., Point of Sale (POS) technologies) also build efficiencies for 
retailers (Singh, Thappiyal, Routhan, & Joshi, 2006). For example, SSTs automatically 
record the sales and consumer information, which are then sent to procurement departments 
without the need for a separate Electronic Data Interchange (EDI) system.  SSTs also allow 
retailers to reduce their sales force where necessary, increasing time and cost efficiency 
(Cunningham, Young, & Gerlach, 2009). In combination, these benefits of SST use are 
driving increased performance for many large-scale retailers in India. 
Self-service Technology Research  
Research conducted in the U.S., Europe, and Asia-Pacific (Adapa, 2008; Chen, 
Gillenson, & Sherrell, 2002; Gong, Li, & Stump, 2007; Liou & Cheung, 2001; Mahmood, 
Bagchi, & Ford, 2004; Rohm & Swaminathan, 2004; Sin & Tse, 2002) concerning culture 
and technology adoption found that the motivation to adopt technologies varied by specific 
consumer cultures and demographics. Cultural influences may play a critical role in defining 
the social context regarding SSTs adoption in an emerging economy (Gefen et al., 2003; Leo, 
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et al., 2005) such as India. India is termed a collective culture (Hofstede, 2001), which is 
related to the slow adoption of new technologies such as SSTs, in comparison to an 
individualistic society (like the U.S.), which is more likely to be innovative and adopt new 
ideas. But in recent years, there has been considerable Western influence in India (Patney, 
2010) with people travelling abroad and absorbing the consumer culture in those countries to 
which they travel (Bhardwaj, Kumar, & Kim, 2010). Thus, it is important to understand the 
present Indian consumer by way of his/her cultural behavior in adopting SSTs. 
Although some studies in the U.S. and Europe (Reinders, Dabholkar, & Frambach, 
2008; Simon & Usunier, 2007) have focused on purchase behaviors regarding intention to 
use SSTs, minimal research has addressed the adoption potential of traditional SSTs, such as 
kiosks and self-service checkouts, in the Indian consumer goods retail sector. Indian SST 
research has focused primarily on the banking sector (Natarajan, Balasubramaniam, & 
Manikavasagam, 2010). Extant SST research has addressed technology adoption factors (i.e., 
technology anxiety, perceived usefulness, customer satisfaction, and perceived timesaving) 
thought to influence Indian consumers’ use of SSTs in various retail banking environments 
(Natarajan, Balasubramaniam, & Manikavasagam, 2010).  
The present study makes several important contributions to the literature. First, this 
research provides insight into Indian culture and how cultural factors may impact motivations 
to adopt retailing technologies. Second, the study provides an understanding of how intrinsic 
(perceived enjoyment and technology anxiety) and extrinsic motivational factors (perceived 
usefulness and perceived timesaving) may influence Indian consumers’ attitudes toward 
SSTs in the consumer goods retail environment. In the technology mediated service 
literature, intrinsic and extrinsic motivation factors are considered as antecedents to attitude 
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and intention. For this study, the Technology Acceptance Model (TAM) (Davis, Bagozzi, & 
Warshaw, 1989) has been modified to include perceived timesaving instead of perceived ease 
of use (PEOU), while perceived usefulness is retained. The PEOU determines both perceived 
usefulness and perceived timesaving; therefore this has been deleted from the model in favor 
of perceived usefulness and perceived timesaving. The motivation model (Davis, Bagozzi, & 
Warshaw, 1992) includes perceived enjoyment and is included as an intrinsic motivation 
factor.  Technology anxiety was later included in the intrinsic motivation factors as it 
represented a negative feeling to adopt a technology (Venkatesh, Morris, Davis, & Davis, 
2003), in contrast to the positive feelings exhibited by perceived enjoyment. Third, this study 
analyzes how consumers’ familiarity and service perception with SSTs may relate to intrinsic 
or extrinsic motivational factors (i.e., perceived enjoyment, technology anxiety, perceived 
usefulness, and perceived timesaving) and attitude toward SSTs. Finally, this research 
highlights the relationship between SST adoption and retail purchase intentions for Indian 
consumers. This research will help to determine what is important to consumers when using 
traditional SSTs to shop. Therefore, this research fills several gaps in knowledge about the 
potential for adopting SSTs in the Indian retail environment. 
Theoretical Foundation 
This study uses a two-pronged theoretical framework. The Brewer and Chen (2007) 
model of cultural-self is used as the first theoretical perspective in this research to aid in 
explaining the cultural orientation of Indian consumers and their intentions to use SSTs. It is 
widely acknowledged in the social psychology literature that a person's culture has an 
important influence on his or her behavior (Epstein, 1973; Markus, 1980; Rosenberg, 1981; 
Turner, 1982). There is growing interest in understanding the influence of culture and 
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cultural differences in how people feel, reason, and behave. The individualism-collectivism 
construct has received attention as an essential dimension of cultural distinction (Brewer & 
Chen, 2007; Steenkamp, Hofstede, & Wedel, 1999). Cultural differences influence how 
individuals define themselves and their relationships with others, in particular with members 
of the groups to which they belong. Consequently, it is necessary to know the relationship of 
the self to the social structure to understand behavior. 
The second theoretical perspective applied in this research is the Technology 
Acceptance Model (TAM) (Davis et al., 1989).  The TAM is most widely used to understand 
consumers’ receptiveness to new technology. Decision-making dimensions, like perceived 
usefulness and perceived timesaving of the technology, are incorporated into the present 
study using the TAM. Perceived attributes play an important role towards influencing the 
consumer’s intention to use SSTs. Intention to use increases the likelihood of the actual 
adoption of SSTs (Davis, 1989). Positive relationships have been found between intention 
and actual adoption in studies concerning technology adoption and use (Cho, 2011; 
Limayem, Khalifa, & Frini, 2000; Sin & Tse, 2002).  
Indian Consumer Behavior 
India has been traditionally viewed as a collective society with deeply rooted beliefs 
and attitudes concerning family values (Diaz, Magni, & Poh, 2012; Halepete & Iyer, 2008). 
Indian people are connected to one another through emotional tendencies, common interests, 
and social practices. However, globalization has introduced cross-cultural influences, which 
has resulted in considerable change in attitudes (Ramakrishnan, 2010). Younger Indian 
consumers have adopted a more individualistic approach, differentiating them from older 
consumers.  
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The present study incorporates cultural-self dimensions (individual-self, relational-
self, and collective-self), based on the work by Brewer and Gardner (1996) and extended by 
Brewer and Chen in 2007 to explain the differences in social behaviors and their impacts on 
Indian consumer behaviors. Brewer and Chen (2007) focus on the individual in a group with 
similar cultural beliefs. This definition is appropriate for the cultural context of Indian 
consumers, who are individuals, yet define themselves in relationship to others in their group. 
Indian consumers, dominated by their inter-personal relationships, like to shop with family 
members or friends to make shopping a social group activity. The influence of culture on 
consumer behavior has been the focus of much research in recent years (Gould & Grein, 
2009; Hofstede, 1980; Kacen & Lee, 2002; McCracken, 1986; Raida & Neji, 2013; Yuki, 
Maddux, Brewer, & Takemura, 2005; Zolfagharian, 2010). Cultural differences significantly 
impact consumer decision-making and individual behaviors (Erumban & de Jong, 2006; Leo, 
Bennett, & Hartel, 2005). Indian culture and consumer behaviors are changing rapidly, 
suggesting that the cultural-self perspective is an appropriate framework for evaluating 
Indian consumers’ adoption of new retailing technology such as SSTs. 
The Technology Acceptance Model (TAM) has been utilized in this study to explain 
Indian consumers’ adoption of SSTs. A limited number of studies have analyzed the 
motivational aspects of consumers who express attraction to SSTs in regard to shopping 
(Bauer, Falk, & Hammerschmidt, 2006). Previous research has found that some shoppers are 
attracted to SSTs due to time saving features, others due to emotional motives, and still 
others due to a combination of attributes (Meuter, Ostrom, Bitner, & Roundtree, 2003). There 
are only a few studies that have tested the TAM using non-Western cultural samples (Chen, 
Chen, & Chen, 2009; Cho, 2011; Ho & Ho, 2008; Khare, Singh, & Khare, 2010; Lavenburg, 
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Gupta, & Magal, 2011; Sequeria & Kishore, 2012). Moreover, none of these studies 
investigated cultural-self and the TAM in a single combined model.  
Little is known about the effects of the cultural-self (individual-self, relational-self, 
and collective-self) and motivations on Indian consumers’ behaviors and their use of SSTs in 
retail store environments. Jin and Kim (2003) state that intention to use may be a function of 
the social situations—culture, economic, etc. An understanding of behavioral intention is 
critical for retail managers, because this knowledge will help them to appropriately integrate 
SSTs in stores, where their use may be greatest, and also invest in the suitable technology. 
While previous studies have focused on consumers’ attitudes and intentions with regard to 
traditional SSTs in the U.S. and Europe, few have examined the potential for adopting 
traditional SSTs in the Indian retail environment.  
Purpose and Objectives of the Study 
This research examines Indian consumers’ views regarding the use of traditional 
SSTs and their intentions to adopt these technologies. Traditional SSTs are defined in this 
study as in-store kiosks and self-checkouts. In contrast to developed economies, traditional 
SSTs are newer technologies in India; we therefore need more investigation to understand 
Indian consumers’ motivation for using SSTs. Components from the cultural-self perspective 
(Brewer & Chen, 2007) and the TAM (Davis et al., 1989) are applied in this research to 
understand the intentions of Indian consumers regarding traditional SST use. India has been 
identified as one of the most attractive destinations for global retail development (A.T. 
Kearney Report, 2012a), yet surprisingly little research exists regarding Indian consumers’ 
adoption of retail-related technology. 
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Many self-service technologies currently found in the U.S. retail marketplace are not 
commonly available in India. However, because of the rapid growth that the Indian retail 
sector is experiencing, it is only a matter of time until most of these innovative self-service 
technologies are also offered to Indian consumers. Kottolli (2005) found that Indian 
consumers were ready to interact with technology for buying products. In the same vein, 
Sharma and Sheth (2010) reported that SST usage by consumers was increasing in Indian 
retailing. According to The Economic Times (2012), 29 percent of Indian consumers shop for 
electronics through the Internet. Although there have been prior studies and industry reports 
on technology augmented retailing, there is a dearth of consumer behavior research 
concerning traditional SSTs in the retail environment. This is attributed to the fact that SSTs 
are a newer concept in India (Retailers Association of India, 2013), as opposed to other 
regions of the world.  
To address the gap in knowledge, this study provides a better understanding of 
consumers’ attitudes and behavioral intentions toward using SSTs in the Indian consumer 
goods retail environment. Furthermore, this study sheds light on how retailers can develop 
effective strategies to encourage the use of SSTs by consumers. The study additionally 
contributes to the development of strategic information for retailers who plan to integrate 
traditional SSTs into their business strategies in the Indian market. It will also provide 
insights to international retailers concerning Indian consumer behaviors and attitudes towards 
adopting traditional SSTs. It will further aid domestic retailers in understanding factors that 
influence the adoption of traditional SSTs, and assist the Indian government and business 
specialists to help the retail industry to implement consumer focused technologies. In 
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addition, this study will help retail specialists create technology-enhanced marketing 
strategies that appeal to Indian consumers (A.T. Kearney, 2011).  
By understanding the motivational factors that shape Indian consumer behaviors, 
retail managers in India may be able to market SST benefits to consumers more effectively. 
Several exploratory studies (Halepete & Iyer, 2008; Patney, 2010; Sinha & Banerjee, 2004) 
have been conducted regarding consumers in India, but none has developed models to 
explain consumers’ SST intentions or adoption behaviors. The overall purpose of the present 
study is to investigate the importance of motivational factors (e.g., intrinsic vs. extrinsic) for 
consumers’ adoption of SSTs, specifically within the consumer goods retail environment in 
India.  
Intrinsic factors (perceived enjoyment and technology anxiety) and extrinsic factors 
(perceived usefulness and perceived timesaving) are used in SST literature (Cho, 2011; 
Dabholkar & Bagozzi, 2002; Dabholkar, Bobbitt, & Lee, 2003; Leung & Matanda, 2011; 
Meuter, Ostrom, & Brown, 2005; Meuter et al., 2003; Weijiters, Rangarajan, Falk, & 
Schillewaert, 2007) as motivation factors. Perceived enjoyment and technology anxiety are 
behaviors that arise from within an individual and are therefore intrinsic. Technology anxiety 
has been utilized as a motivational factor in several SST research studies as it connects to the 
emotional aspects of using a new technology (Cho, 2011; Meuter, Ostrom, & Brown, 2005; 
Weijiters, Rangarajan, Falk, & Schillewaert, 2007). Previous research (Cho, 2011; Meuter et 
al., 2003; Venkatesh, Morris, Davis, & Davis, 2003) used the technology anxiety variable 
alongside intrinsic variables and showed that technology anxiety plays an important part in 
the adoption of technology-mediated services. Perceived usefulness and perceived 
timesaving are behaviors that arise from performing an activity and are therefore extrinsic. 
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Venkatesh and Davis (2000) argued that perceived ease of use was a direct determinant of 
perceived usefulness and consequently an external variable measuring the effortlessness of 
using a technology. Since discovering the direct determinants of SST adoption was the 
rationale behind this exploratory study, perceived ease of use was not considered as a 
variable, and perceived timesaving, an important variable in SSTs adoption in previous 
research (Cho, 2011; Oyedele & Simpson, 2007; Weijters et al., 2007; Zeithaml & Bitner, 
2003) was considered instead. According to Davis (1989), efficiency and timesaving increase 
a consumer’s perception of a technology’s ease of use.  
This study integrates the literature on extrinsic and intrinsic motivational factors to 
investigate the relationship between Indian consumers’ attitudes toward SSTs and intention 
to use SSTs. The specific objectives of this study were to: 
1. Explore the influence of the cultural-self perspectives (individual-self, relational-
self, and collective-self) of Indian consumers on motivational factors. 
2. Examine the potential effects of extrinsic and intrinsic motivational factors 
(perceived usefulness, perceived timesaving, perceived enjoyment, technology 
anxiety) on Indian consumers’ attitude towards using SSTs for purchasing 
products. 
3. Assess the possible effects of service perception and familiarity on the 
relationship between motivation factors and Indian consumers’ attitudes toward 
SSTs. 
4. Investigate the potential relationship between Indian consumers’ attitudes toward 
using SSTs and their intention to use SSTs in consumer goods retail settings. 
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5. Develop and test a research model to explain and predict Indian consumers’ 
traditional SST behaviors. 
Definition of Terms 
The following section presents definitions of major terms utilized for this study: 
Attitude towards using SSTs: A consumer’s positive or negative outlook about using SSTs 
(Dabholkar & Bagozzi, 2002). 
Collective-self: Identified with a group, these individuals form impersonal relationships with 
group members, through symbolic identifications (Sedikides & Brewer, 2001, para. 4). 
Cultural-self perspective: Represented by the individual-self, the relational-self, and the 
collective-self. Stated another way, persons seek to “achieve self-definition and self-
interpretation (i.e., identity) in three fundamental ways: (1) in terms of their unique traits, (2) 
in terms of dyadic relationships (partners, lovers), and (3) in terms of group membership (co-
workers, social groups)” (Sedikides & Brewer, 2001, para. 1). 
Decision-making: The thought process in the selection of a logical option from available 
alternatives. For successful decision-making, a person must be able to weigh the positives 
and negatives of each option, forecast the outcome of each option, and determine which 
option is the best (Kotler, 2000). 
Extrinsic motivational factors: Extrinsic motivation emphasizes performing a behavior 
because it is instrumental in achieving a value added outcome (Davis et al., 1992; Venkatesh 
& Sprier, 1999). Consumers who are extrinsically motivated are goal-oriented, usually shop 
on a rational necessity related to a specific goal. For the purpose of this study, perceived 
usefulness and perceived timesaving are considered extrinsic motivational factors. 
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Individual-self: A personality that differentiates oneself from others. “The individual-self is a 
unique constellation of traits and characteristics that distinguishes the individual within his or 
her social context” (Sedikides & Brewer, 2001, para. 2). 
Intention to use SSTs: A person’s intention to use a SST when he/she purchases a product 
(Chen & He, 2003; Cho, 2011). 
Intrinsic motivational factors: Intrinsic motivation is the performance of an activity without 
any external reinforcements (Davis et al., 1992). Intrinsic motivation arises from within a 
person and can therefore be positive or negative (Venkatesh & Sprier, 1999). Consumers 
who have intrinsic motivations show and express experiential shopping behaviors such as 
fun, fantasy, arousal, and enjoyable experiences (Monsuwe, Dellaert, & Ruyter, 2004). For 
the purpose of this study, perceived enjoyment and technology anxiety (as researched in 
several SST studies) are considered intrinsic motivational factors. 
Kiosks: An interactive station, located in-store, which can be utilized by the consumer in a 
self-service approach (Rowley & Slack, 2003). 
Kirana stores: Literally meaning grocery store, this term defines traditional Indian mom-and-
pop shops and family-owned shops, mainly small independently owned stores. These stores 
are located typically in residential areas, less than a mile from households, and sell grocery 
and sundries. Kirana stores are a part of unorganized retailing in India. 
Motivational factors: “Motivation is defined as an inner drive that reflects goal-directed 
arousal” (Arnold, Price, & Zinkhan, 2002, p. 378). Motivation can be defined as the 
influence located within consumers that make them shop (Jamal, Davies, Chudry, & Marri, 
2006). Two kinds of motivational factors are discussed in this study–extrinsic and intrinsic. 
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Organized retailing: Known as “modern retail” in India. Organized retail is a combination of 
department stores, hypermarkets, supermarkets and discount stores. These are mainly 
retailers with chain stores with their own and/or popular brands, and in direct business-to-
business (B2B) interaction with suppliers (Dabas, Sternquist, & Mahi, 2012). 
Perceived Ease of Use: “The degree to which a person believes using a particular system 
would be free of effort” (Davis et al., 1989). 
Perceived Enjoyment: The extent to which the activity of using a system is perceived to be 
enjoyable on its own (Davis et al., 1992). 
Perceived Timesaving: The extent to which a person believes that using an innovation would 
save his or her time expended on the service process (Davis et al., 1989; Ding, Verma, & 
Iqbal, 2007). 
Perceived Usefulness: The degree to which a person believes using a particular system would 
be helpful in completing the users’ task, or enhance his or her performance (Ho & Ko, 2008; 
Davis et al., 1989). 
Relational-self: A personality that incorporates with others’ views and actions by forming 
personalized bonds. “Those aspects of the self that are shared with relationship partners and 
define the person's role or position within significant relationships” (Sedikides & Brewer, 
2001, para. 3). 
Self-Service Technology (SST): Technological interfaces that enable customers to produce a 
service without employee involvement (Meuter et al., 2000). In-store kiosks and self-
checkout counters are traditional SSTs, while mobile and online are Internet-based SSTs. 
Service perceptions: Consumers’ decisions and attitudes related to the superiority of a service 
(Parasuraman, Zeithaml, & Berry, 1988; Reiman, Lunemann, & Chase, 2008). 
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Technology Acceptance Model (TAM): Specifies the causal relationships between system 
design features, perceived usefulness, perceived ease of use, attitude toward using, and actual 
usage behavior (Davis, 1989, 1992). Overall, the TAM provides an informative 
representation of the mechanisms by which design choices influence user acceptance and, 
therefore, should be helpful in applied contexts to forecast and evaluate user acceptance of 
information technology. 
Technology Anxiety: The user’s state of mind, ability, and willingness to learn and use 
technology-based machines, mainly computers (Meuter, Ostrom, Bitner, & Roundtree, 
2003). 
Traditional Self-service Technologies (SSTs): For this study, traditional SSTs are in-store 
retail technologies, such as self-checkout counters and in-store kiosks. 
Unorganized retailing: Most of the shops in India are considered unorganized forms of retail. 
They are very small, have little space (500 sq. feet or less) to operate, very few items to sell, 
and very little capital for growth (Swamy, 2005). These shops are mainly entrepreneurial 
businesses, kirana stores, vendors, and mobile hawkers selling vegetables and/or clothes.  
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CHAPTER 2. LITERATURE REVIEW 
This study examined Indian consumers’ behavior in relation to the use of retail self-
service technologies (SSTs) and their intentions to adopt SSTs. SSTs are technology-based 
services that customers use independently, with or without employee interaction (Weijters, 
Rangarajan, Falk, & Schillewaert, 2007). The most widely known SSTs are self-service 
checkouts at grocery stores, interactive kiosks, online banking and Automated Teller 
Machines (ATMs), and Internet-based interfaces (Meuter, Bitner, Ostrom, & Brown, 2005; 
Dabholkar, Bobbitt, & Lee, 2003). Fleming and Artis (2010) suggest that by using SSTs, 
retailers promote customer satisfaction and retention by providing a unique and efficient 
experience for the consumer.  
The primary goal of this research was to examine how consumers’ cultural 
preferences and motivational factors (e.g., intrinsic and extrinsic motivation factors) 
concerning SSTs relate to their attitudes and intentions to use SSTs in the consumer goods 
retail sector (e.g., grocery, clothing, etc.) in India. A deeper understanding of consumer 
acceptance of SSTs is essential because of the rapidly advancing Indian retail sector 
(Retailers Association of India, 2012), which is moving away from the traditional mom-and-
pop store (Patney, 2010). At the same time, Indian consumer expectations for shopping have 
changed with the evolution of new retail formats. Moreover, consumer expectations have 
been impacted by the fact that youth under the age of 34 now comprise 66 percent of the 
Indian population (Rajiv Gandhi National Institute of Youth Development, n.d.). Further, 
more and more Indian consumers are technology savvy (Internet World Stats, 2013; A.C. 
Nielson, 2010).  
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The Indian domestic retail market has been growing consistently over the last ten 
years, becoming the fifth largest global retail destination (A.T. Kearney, 2012b). Domestic 
and international retailers are competing for patronage from young, urbanized, quality-
conscious and globalized consumers in India. Shifts in the evolving Indian retail 
environment, such as organized retail (department stores, hypermarkets) and online retailing, 
combined with consumers’ increasing expenditures and discerning international tastes, create 
a need for retailers and academicians to understand Indian consumers’ attitudes towards the 
adoption and use of SSTs. 
Defining Self-Service Technologies 
Self-service technologies allow consumers to serve themselves, independent of 
involvement with employees (Meuter, Ostrom, Roundtree, & Bitner, 2000). Currently, SSTs 
can be found in banks (ATMs), airlines (self-service boarding kiosks), and grocery and retail 
stores (self-checkouts). Meuter et al. (2000) defined self-service technology (SST) broadly as 
“technological interfaces that enable customers to produce a service independent of direct 
service employee involvement” (p. 50). When interfacing with SSTs, consumers are required 
to change their behavior, since the “service” provided by SSTs is different from traditional 
service. Traditionally, employees (sales clerks or bank tellers) provided service to customers. 
Therefore, some consumers might not see SSTs, such as self-checkouts, as a service, since 
service could imply person-to-person interaction (Dean, 2008). But in the contemporary 
Indian marketplace, the meaning of service is changing.  Various technology-enabled retail 
applications such as online shopping, airline kiosks, Internet banking, booking travel and 
hotel reservations, are changing Indian consumers’ expectations and perceptions of retail 
service (Meuter et al., 2000). 
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Types of Self-Service Technologies 
Currently, electronic kiosks (Natarajan, Balasubramanian, & Manickavasagam, 
2010), the Internet-based interfaces, and mobile devices are the most popular SSTs found in 
retail settings in India. A popular form of electronic kiosk is the Automated Teller Machine 
(ATM), through which customers can check balances, and withdraw and deposit money. This 
study focused on traditional SSTs; electronic kiosks and self-checkouts were considered the 
primary forms of traditional SSTs. 
The self-checkout system is a type of electronic kiosk that helps customers serve 
themselves by scanning the product and paying for it on their own. Self-checkout can save 
wait time in lines. Since the consumer operates the self-checkout, companies save on 
employee costs and therefore labor. Electronic kiosks are commonly used by airlines as well. 
Airline kiosks have touch screen displays, a card reader, and can be used to check flight 
information, change or upgrade seats, or print boarding passes. Kiosks not only provide faster 
service by reducing the time in standing in lines, but also decrease the number of employees 
needed at the front desk.  
Retailers and banks can use websites as virtual SSTs to service customers. Banking 
consumers have access to the Internet either at work or home, and through computers or 
mobile phones. All banks in India offer some level of online banking, such as account 
balances, fund transfers, bill payments, and other services. Sixty-three percent of all Internet 
users in the United States (Castro, Atkinson, & Ezell, 2010) and 75 percent of all Internet 
users in India (Natarajan, Balasubramaniam, & Manikavasagam, 2010) serve themselves 
through Internet banking. Further, seven percent of all bank account holders in India use 
online banking (Sengupta, Lam, Chen, Kamal, Miura, Pant, Roland, & Shu, 2013). Sengupta 
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et al. (2013) noted that in relation to digital banking, India leads the growth in Asia with 
regards to mobile and Internet banking use. 
Electronic retailing (E-tailing) is another form of Internet-based SST. The 
Information Technology & Innovation Foundation (ITIF) (Castro, Atkinson, & Ezell, 2010) 
noted that two-thirds of U.S. consumers use the Internet to search for information before they 
purchase an item. Searching online before purchasing is a rising shopping phenomenon 
among Indian consumers as well (I-Cube, 2011). The Business Standard (2014) estimated the 
number of Internet users in India to be 370 million by 2015, surpassing the number in all 
developed countries. The benefits to consumers for shopping online include the ability to 
purchase products from anywhere and at any time, as well as the opportunity to purchase 
products at a lower price. This translates to no crowded stores, no stressful searches, no 
worrying about opening or closing times, and reduced costs for the consumer.  Some 
shipping companies, such as India Post (IPS), provide tracking numbers that allow the 
customer to check where the items are in transit and when they can expect to receive them 
(India Post, 2014).  
With the recent introduction of the Apple iPhone, Samsung Galaxy, Blackberry, and 
Nokia Lumia, mobile devices have become important providers of self-service applications 
in India. Smart phones interact with online applications, called apps, so consumers can search 
for a product, compare prices, purchase the product, and make payment. Mobile commerce 
(m-commerce) is demonstrating rapid growth in India; over fifty percent of the Internet’s 
users are mobile-only users (Sharma as stated in The Economic Times of India, 2013). 
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Indian Retail and Self-service Technology (SST) Usage 
Traditional retail, such as small “mom-and-pop” stores, has been the standard in 
Indian retail for many years (Hunter, 2005; Retailers Association of India, 2013). This 
traditional sector, also known as the unorganized sector, accounts for 96 percent of the total 
Indian retail market (Kaur & Singh, 2007). The organized Indian retail sector accounts for 
the remaining four percent (Kaur & Singh, 2007). Unorganized retail consists of single 
stores, mom-pop, and kirana stores (Sternquist, 2007). Kirana stores are generally family-
owned businesses, which sell groceries and other sundries. Supermarkets, hypermarkets, 
shopping centers, multi-story malls, and huge shopping complexes emerged in India around 
the year 2000 (Sreejith & Jagathy, 2007) and offer shopping, entertainment, and food all 
under one roof (Dominic, 2007). These new formats, along with department stores, chain 
stores, independent specialty stores, and discounters, are referred to as organized retail 
(Sternquist, 2007). According to an A. T. Kearney study (2011), India is the fifth most 
attractive emerging market for retail investment.  As an emerging global retail market, 
India‘s growth is fueled by an under-served market sector, increasing disposable incomes, 
and large middle-class population (Batra & Niehm, 2009). 
Indian consumers’ adoption of Internet shopping has facilitated movement towards a 
global consumer pattern. The growth in Internet use among Indian consumers has grown 
2700 percent since the year 2000, while the Asian average is about 800 percent (Internet 
World Stats, 2014). A.C. Nielson (2010) found that 84 percent of Indian consumers are 
Internet shoppers, demonstrating a high technology adoption rate among Indian consumers. 
Use of the Internet-based websites for transactions is considered a type of SST (Meuter et al., 
2000) and suggests Indian consumers adapt well to new technologies in time. A.C. Neilson’s 
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(2010) research indicates that most Indians have used credit cards for the purpose of online 
transactions, and Indian credit card usage is the third highest in the world. High credit card 
usage for online shopping suggests that Indian consumers are not anxious about credit card 
security. Additionally, Indian citizens are now encouraged to file their tax returns through an 
online medium (Venkatraman, 2010).  
Natarajan, Balasubramanian, and Manickavasagam (2010) conducted a study to 
understand SST choice among Indian retail banking consumers. They found that Indian 
banking consumers preferred ATMs, Internet banking and mobile banking with more or less 
equal preference, as compared to the traditional method of visiting a bank in person. They 
also established that consumers had successfully installed the necessary software for banking 
through their mobile phones. Sequeria and Kishore’s (2012) research ascertained that Indian 
consumers have accepted automatic answering machine systems (a type of SST) as used in 
customer service. These authors also found that rural households in India were adopting 
ATM banking transactions, which had previously only been available in urban areas.  As the 
above research on retail banking shows, evidence of Indian consumers adopting technology-
augmented services, is widespread. 
Dixit and Datta (2010) found that service, privacy, trust, innovativeness, familiarity 
and awareness all have a positive influence on the acceptance of electronic banking services 
among Indian consumers. These researchers discovered that 84 percent of research 
participants aged 35 years and older were using or willing to try technology-enabled 
retailing. They also found adult consumers over 65 years were willing to try new retail 
technologies, if they were provided the necessary guidance. Many Indian consumers use self-
service kiosks for movie tickets instead of standing in line at the ticket counter (Economic 
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Times, 2012). The Economic Times (2012) report also noted the Gujarat Cooperative Milk 
Marketing Federation, owner of the Amul brand of milk products, operates over 500 kiosks in 
India to dispense various products. The kiosk industry was expected to grow at 18 percent 
annually from USD 10.86 million in 2001 (Economic Times, 2012). The number of kiosks in 
operation was projected to see a growth of three million by 2016 from 1.6 million in 2011 
(personal conversation with L. Jawahar, independent self-service products business 
consultant, February 5, 2013).  
The retail revolution in India is changing consumers’ expectations for shopping.  
Consumers are shifting from the touch and feel, bargain shopping preference to department 
store and mall shopping (Devgan & Kaur, 2010; Jayram, 2013; Khosla, 2013; Patney, 2010). 
The advent of international retailers (Retailers Association of India, 2013) has increased 
consumer expectations in India. Increased spending, discerning international tastes (A.T. 
Kearney, 2011), and knowledge of global retail developments (Adapa, 2008; Bharadwaj, 
Swaroop, & Vittal, 2005) are making SST consumer behavior an important research area.  
Understanding the SST adoption behavior of Indian consumers will enable retailers to 
formulate strategies that correspond to their target markets’ socio-economic, cultural, and 
competitive environments. It is also important to understand how consumers perceive and 
use such self-service technologies when shopping, so retailers can comprehend how to 
promote SSTs to ensure the best chance for consumer acceptance. The present study also aids 
in determining what is important to Indian consumers when using SSTs to shop for and 
purchase consumer goods.  
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  Conceptual Background 
The technologies consumers use independently and without employee interaction 
have been termed self-service technologies (SSTs) (Meuter et al. 2000). The most popular 
examples of SSTs today are ATMs, online banking, self-checkout, and airline check-in. The 
traditional SSTs studied in this research pertain to in-store SSTs, such as self-checkout 
counters and in-store kiosks. The ability of SSTs to replace employees and reduce labor costs 
has widespread appeal for retailers. Although SSTs are now widely used in some parts of the 
world, encouraging consumers to use SSTs in India can still be challenging. Traditional SSTs 
are presently available only in urban cities and very limited retail stores, which poses 
accessibility issues for adoption (Retailers Association of India, 2013). To be successful in 
India, SSTs primarily must be perceived as beneficial and ultimately adopted by customers. 
Therefore, it is critical for retailers to recognize how to plan and promote SSTs for consumer 
acceptance. Since Indian consumers’ use of SSTs in retail is a relatively new area of 
research, much has yet to be discovered about the advantages and disadvantages of SST use 
for consumers and retailers.  
Meuter et al. (2000) explored a range of different SSTs, providing an analysis of the 
technologies and their purposes. An overview of extant SST literature utilized for this study 
is detailed in Appendix A. Previous studies have investigated SST adoption on the basis of 
usefulness (Kim & Forsythe, 2010), customers’ perceived satisfaction (Lin & Hsieh, 2011; 
Shamdasani, Mukherjee, & Malhotra, 2008), age (Zeithaml & Gilly, 1987), customer 
characteristics (Elliott & Hall, 2005) and self-efficacy (Dabholkar & Baggozzi, 2002; 
Oyedele & Simpson, 2007). Various researchers have found that reduced interaction with a 
sales person can increase SST usage (Dabholkar, 1996; Dabholkar & Baggozzi, 2002; Davis 
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et al., 1989, 1993; Ellen, Bearden, & Sharma, 1991; Meuter et al., 2000; Venkatesh & Davis, 
2000). In addition, Dabholkar (1996) examined delivery speed, ease of use, and enjoyment 
relative to SST use. Weijters et al. (2007), Dabholkar (1996), and Dabholkar and Bagozzi 
(2002) investigated perceived waiting time and how the total time customers stayed in a store 
affected SST usage, since time is an important driver of customer evaluation of service (Lin 
& Hsieh, 2011). Weijters et al. (2007) also used the technology acceptance model (TAM) to 
examine key factors influencing attitudes toward SST usage. 
Venkatesh (2000) noted that enjoyment of technology made it easier for consumers to 
use new technologies. This was also attested by Khare et al. (2010) in their research on 
novelty-seeking behavior. Wang (2012) inferred that customers’ enjoyment of SSTs 
positively influenced their satisfaction, while perceived usefulness had no influence. Joseph, 
McClure, and Joseph (1999) and Meuter et al. (2000) found that customers were not satisfied 
with SSTs when encountering technology failures or design failures that affected 
accessibility, accuracy of transactions, customer support, and security. Bobbitt and 
Dabholkar (2001) determined that intentions to use SSTs were strongly influenced by 
consumer attitudes toward SSTs. 
SSTs have considerably changed the nature of “service” by involving consumers in a 
unique shopping experience (Fleming & Artis, 2010) and by allowing them to be self-
sufficient throughout the decision-making process (Meuter et al., 2000). SSTs are 
increasingly used in self-checkout systems (Dabholkar, Bobbitt, & Lee, 2003) and online 
shopping (Childers, Carr, Peck, & Carson, 2001). Time saving, lower prices, and the 
enjoyment of using technology are some of the positive benefits experienced by customers 
who have adopted SST usage (Bitner, 2001; Meuter et al., 2000). By implementing SSTs, 
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retailers can improve their service quality and reduce service costs (Elliot, Hall, & Meng, 
2013; Curran & Meuter, 2007; Zeithaml & Gilly, 1987). This could be the main reason for 
the increased use of innovative technologies among retailers (Dabholkar et al., 2003; Rust, 
Lemon, & Zeithmal, 2004).   
Theoretical Framework  
This study uses two theoretical frameworks to examine how SST attributes relate to 
consumers’ attitudes towards using SSTs and intentions to use SSTs in the retail 
environment—(1) the Cultural-self Perspective (Brewer & Chen, 2007) and (2) the 
Technology Acceptance Model (Davis et al., 1989). Because each culture is unique and thus 
accepts technology in the retail environment on its own specific terms, the cultural-self 
perspective (Brewer & Chen, 2007) will aid in understanding the impact of Indian 
consumers’ cultural dimensions on the adoption of SSTs. The Technology Acceptance Model 
(TAM) helps to explain the acceptance of a technology in a particular setting (Davis et al., 
1989). Since SSTs are technologies, the TAM is useful in examining Indian consumers’ 
acceptance of SSTs in Indian retail.  
Cultural-self Perspective 
Culture is defined as the collective beliefs and values that distinguish the members of 
one group or category of people from another group (Hofstede, 1991). Culture represents a 
shared set of values, comprising social predispositions and beliefs that guide an individual’s 
perceptions of actions and interactions, both in personal and social situations (Hofstede, 
1991). Based on Hofstede’s typology of culture, there are five cultural dimensions—(1) 
individualism-collectivism, (2) power distance, (3) uncertainty avoidance, (4) masculinity-
femininity, and (5) long-term versus short-term orientations (Hofstede, 1984, 1991).  
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The Individualism-Collectivism (I-C) dimension describes the relationship between 
the individual and the group. Members from individualistic cultures tend to exhibit more 
favorable attitudes towards uniqueness and differentiation (Aaker & Maheswaran, 1997). 
Power distance is defined as the extent to which members of a society acknowledge that 
power is distributed unequally (Hofstede, 1991). Cultures that exhibit a large power distance 
are predicted to be less innovative (Herbig & Miller, 1991). Uncertainty avoidance is the 
degree to which societies can tolerate uncertainty and ambiguity (Hofstede, 1991). Cultures 
with low uncertainty avoidance tend to be more innovative, due to greater tolerance for risk 
(Yeniyurt & Townsend, 2003). Masculinity-femininity refers to the extent to which a society 
is closely related to gender roles (Hofstede, 2001). Masculinity is often related to the 
diffusion of technological product innovations, and femininity is more related to diffusion of 
cosmetics and apparel (Steenkamp, Hofstede, & Wedel, 1999). Long-term versus short-term 
orientation measures people’s consideration toward the future (Hofstede, 2001).  
The individualism and collectivism constructs have recently received criticism. 
Oyserman, Coon, and Kemmelmeier (2002), referring to the cultural differences on 
components of collectivism, suggested, “the multifaceted nature of cultural ways of being 
connected and related to others . . .” (p. 28). This suggests both individualism and 
collectivism can exist within the same culture, and the same person may possess both 
individualistic and collectivistic inclinations (Sinha & Tripathi, 1994; Triandis, 1994). 
Depending upon the situation, a person may exhibit an independent attitude and also have a 
significant tendency that may align with a group attitude (Trafimow, Triandis, & Goto, 
1991). The tendency of a person to exhibit independent and group attitudes reflected in the 
dimensions of individual-self, relational-self, and collective-self are components of the 
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framework proposed by Brewer and Gardner (1996) and have been further developed by 
Brewer and Chen (2007). This cultural-self perspective consisting of individual-, relational-, 
and collective-levels of the self is thus somewhat more nuanced and complex than Hofstede’s 
(1980) I-C, where a person can either be individualistic or collectivistic, but not both.  
The contemporary Indian consumer who is adept at using advanced technologies may 
not fit neatly into Hofstede’s (1991) I-C dimension, being neither entirely individualistic nor 
entirely collectivistic. However, he/she may fall appropriately into the cultural-self concept 
proposed by Brewer and Chen (2007) (Patney, 2010), which focuses on the level of the 
individual, but within the context of cultural beliefs and values shared with important 
relations and groups. This aligns well with the cultural context of Indian consumers. An 
Indian consumer shops alone as well as with friends and family; buys bargain goods as well 
as boutique goods; and is adept at shopping online as well as going to stores (Retailers 
Association of India, 2014). Because the cultural-self is defined as consisting of three 
fundamental self-representations: the individual-self, the relational-self, and the collective-
self, it follows that Indian consumers may also seek to achieve self-definition and self-
interpretation (i.e., identity) through their consumption and lifestyle choices, including 
technology use (Brewer & Gardner, 1996).  
The individual-self comprises those unique characteristics that distinguish an 
individual within his or her social context (Markus & Kitayama, 1991). The person guided by 
the individual-self thinks that he/she is independent from others and society, meaning he/she 
is not the same as the others (Kashima, Yamaguchi, Kim, Choi, Gelfand, & Yuki 1995; 
Shweder & Bourne, 1982; Triandis, McCusker, & Hui, 1990). The relational-self reflects a 
self-view generally associated with an emphasis on interpersonal connections and 
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interdependence (Baumeister & Leary, 1995). The role of a person in a relationship, the 
significance of his or her role, and the relationship itself shared with the significant other are 
some of the characteristics defining the relational-self person (Brewer & Gardner, 1996). The 
collective-self is reflected by a person who belongs to a large group, by possessing 
characteristics that differentiate that group from any others (i.e., in-group and out-group). 
The collective-self relies on inter-group comparisons and finds self in the group to which 
he/she belongs (Brewer & Gardner, 1996). The three stages of self are closely related to 
independence/interdependence dimensions. While individual-self is identified with 
independence and individualism, collective-self and relational-self are identified by 
interdependent and collectivist orientations (Kashima & Hardie, 2000).  
Culture can help us to understand the extent to which an innovation is adopted in a 
society. The rate of adoption of different innovations and the extent to which an innovation is 
adopted within communities, countries, or social units of varied demographic, economic, and 
cultural situations have been widely studied (Adapa, 2008; Agarwal, Sandhir, & Gupta, 
2009; Chen, Gillenson, & Sherrell, 2002; Gong, Li, & Stump, 2007; Kiran, Sharma, & 
Mittal, 2008; Liou & Cheung, 2001; Mahmood, Bagchi, & Ford, 2004; Rohm & 
Swaminathan, 2004; Sin & Tse, 2002; Tornatzky & Klein, 1982). The role of culture may be 
either implicit or explicit in these types of comparisons. Based on the literature and the 
author’s knowledge of Indian culture, this research uses Brewer and Chen’s (2007) model to 
help explain the effect of culture on adoption of SSTs in the Indian retail environment.  
Technology Acceptance Model 
The Technology Acceptance Model (TAM) is an information systems theory that 
explains how users come to accept and use a specific technology (Davis et al., 1989). The 
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main purpose of the TAM is to better understand the impact of external factors on beliefs, 
attitudes, and intentions (Davis et al., 1989).  The TAM has been extensively employed to 
predict the degree of consumer technology acceptance.  The TAM is an adaptation of the 
causal chain of beliefs → attitude → intention → behavior from the Theory of Reasoned 
Action (TRA) (Fishbein & Ajzen, 1975) model.  
Davis’ (1989) TAM model focused on two theoretical constructs: (1) perceived 
usefulness (PU) and (2) perceived ease of use (PEOU). Perceived usefulness (PU) is the 
extent to which consumers believe a technology will help them perform better and is defined 
as “the degree to which consumers feel a system’s function can assist their performance 
when operating the technical system” (Davis, 1989, p. 985). When a consumer accepts or 
rejects a technology, he or she may be influenced by perceptions of how easy it is to operate, 
also known as perceived ease of use (PEOU). Perceived ease of use is defined as “the degree 
to which a person believes that using a particular system would be free of effort, which 
follows from the definition of ease – freedom from difficulty or great effort” (Davis, 1989, p. 
985). The TAM suggests computer usage is determined by behavioral intention (BI) (Davis, 
1989). BI in the TAM is determined by “one’s attitude (A) toward using the system and its 
perceived usefulness (PU)” (Davis et al., 1989, p. 986). Davis (1986, 1989) contends that PU 
and PEOU are the defining factors of attitude (A) (See Figure 2.1).  
The TAM has evolved over time. Venkatesh and Davis (2000) extended the initial 
TAM model, calling it TAM2, by including subjective norm as a predictor of intentions to 
accommodate technology acceptance in longitudinal studies. Venkatesh, Morris, Davis, and 
Davis (2003) formulated a unified model, Unified Theory of Acceptance and Use of 
Technology (UTAUT), using intention, usage determinants, and other moderating factors. Ha 
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and Stoel (2009) modified the TAM model to show antecedents in the e-shopping 
environment. Bagozzi (2007) laid out a new paradigm of the TAM, based on decision- 
making, consisting of goal desire, goal intention, action desire, and action intention.  
Davis et al.’s (1989) version of the TAM was modified for this study.  Intrinsic and 
extrinsic motivations together have been proven to influence an individual’s intention to 
perform a technology-mediated activity (Agrifoglio, Black, Metallo, & Ferrara, 2012; Cho, 
2011; Deci & Ryan, 1985; Fagan, Neill, & Wooldridge, 2008; Scott, Farh, & Podasakoff, 
1988; Shea, 2012; Venkatesh & Spier, 1999). In this study, the variables in TAM have been 
divided into extrinsic and intrinsic factors. Perceived usefulness and perceived ease of use 
were the extrinsic factors in the original TAM model. Perceived usefulness was reported as 
an outcome of perceived ease of use (Skadberg & Kimmel, 2004; Venkatesh & Davis, 2000). 
 
Figure 2.1: Technology Acceptance Model (TAM) 
Source: Davis, F.D. (1989). Perceived usefulness, perceived ease of use, and user acceptance 
of information technology. MIS Quarterly, 13(3), 319-340. 
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  Perceived ease of use was also associated with enjoyment and playfulness in using a system 
(Skadberg & Kimmel, 2004), while according to Davis (1989), efficiency and timesavings 
increase a consumer’s perception of a technology’s ease-of-use. For self-service 
technologies, this could mean easy order placement, a convenient payment system and short 
processing times. Therefore, for this study, perceived timesaving was introduced into the 
modified model instead of perceived ease of use, while perceived usefulness was retained as 
per TAM.  
Perceived usefulness and perceived timesaving are extrinsic motivation factors. An 
extrinsic motivation factor (Davis et al., 1992) emphasizes performing a behavior to achieve 
a particular outcome. According to Davis et al. (1992), intrinsic motivation is performance of 
an activity without any external reinforcements. This could mean that the fear, hope, 
excitement, and/or enjoyment that people feel while using a technology is their intrinsic 
motivation (Scott & Rockwell, 1997). Use of new technology is associated with anxiety or 
fear. Technology anxiety specifically focuses on the user’s feelings about their ability or 
willingness to use any technology-based system (Meuter et al., 2003). In the earlier extrinsic 
motivation model (Davis et al., 1992), only perceived enjoyment was utilized as intrinsic 
motivation factor.  Later research (Venkatesh, Morris, Davis & Davis, 2003; Venkatesh & 
Spier, 1999) added technology anxiety alongside intrinsic motivation, as anxiety can be part 
of an individual’s feelings that determine his/her adoption of a new technology. Since both 
technology anxiety and perceived enjoyment focus on users’ feelings, they are considered 
intrinsic motivation factors (Cho, 2011).  
Extrinsic and intrinsic motivations are considered to be similar to utilitarian and 
hedonic motivations, respectively. In the consumer behavior literature, utilitarian and 
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hedonic motivations are popularly utilized, while extrinsic and intrinsic factors have often 
been employed for technology-mediated service behavior, especially for SSTs in retail, social 
media, and healthcare (Agrifoglio et al., 2012; Beavers, 2010; Fagan et al., 2008; Shea, 
2012). The utilitarian aspect relates to usefulness and value of the behavior as perceived by 
the consumer, while the hedonic aspect relates to the pleasure experienced or anticipated 
from the behavior. The hedonic aspect results from esthetic/emotional feelings such as love, 
hate, fear, joy, boredom, etc., in addition to like/dislike (Hirschman & Solomon, 1984; 
Holbrook & Hirschman, 1982). Thus, the hedonic aspect includes both unpleasant feelings as 
well as pleasant (Ahtola, 1985). The general aspect of attitude can be measured by using 
scales like positive/negative, good/bad, and favorable/unfavorable, as in the present study. 
The hedonic component can be measured by using scales like pleasing/annoying, happy/sad, 
beautiful/ugly, and the utilitarian component by using scales like valuable/worthless, 
foolish/wise, and rational/irrational (Ahtola, 1985). Similarly, the intrinsic factor can be 
measured by easy/difficult, fear/comfort, and fun/boring, while the extrinsic factor can be 
measured by useful/useless, effective/ineffective, and fast/slow (Davis et al., 1992; 
Venkatesh & Speier, 1999).  
While technology anxiety is considered a motivation factor, albeit negative, in the 
intrinsic-extrinsic model, it is not considered a motivation in the hedonic-utilitarian model, 
since anxiety is a de-motivator of behavior. Thus, though there are clearly similarities 
between intrinsic-extrinsic motivation factors and hedonic-utilitarian motivation factors, this 
study employs the intrinsic-extrinsic motivation factor as seen in other SST research. This is 
in line with a large number of information systems research where a specialized technology 
such as computers are utilized for user operation, have consistently employed intrinsic-
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extrinsic motivation factors (Agrifoglio, Black, Metallo, & Ferrara, 2012; Beavers, 2010; 
Cho, 2011; Deci, 1975; Deci & Ryan, 1985; Fagan, Neill, & Wooldridge, 2008; Ryan & 
Deci, 2000; Shea, 2012; Vallerand, 1997; Venkatesh & Spier, 1999). Since the present study 
on SST adoption by Indian consumers focuses on the use of technology, the intrinsic-
extrinsic motivation factor could be more appropriate for use in the TAM model.     
Culturally, India is very different from Western countries where SSTs have been 
embraced. Therefore, to understand the influence of culture on motivation factors, Brewer 
and Chen’s (2007) cultural-self perspective was combined with the modified TAM in the 
present study to capture the unique aspects of Indian culture related to SST use. As 
previously discussed, subsequent to the rapid growth of highly developed technology, 
today’s customers are often exposed to a variety of self-service technologies. SSTs have 
changed the way customers interact with retailers. Various researchers (Al Zubaidi & Al-
Alnsari, 2010; Autry, Grawe, Daugherty, & Richey, 2010; Carr, Zhang, Klopping, & Min, 
2010; Kaur & Gupta, 2013; Polancic, Hericko, & Rozman, 2010; Turner, Kitchenham, 
Brerenton, Charters, & Budgen, 2010) have demonstrated that TAM consistently explains 
many of the reasons users accept or reject technological systems (see Appendix B). The 
TAM has been used in other studies based on Asian populations (Lim & Ting, 2012; Tong, 
2010) because it provides such an undeniable basis for explaining and predicting consumers’ 
intentions in adopting newer technologies.  Therefore, the TAM was used in this study to 
investigate the relationship between attitudes towards and intentions to use SSTs. 
Research Hypotheses Development 
Cultural-self and Motivational Factors 
Culture and motivation have been areas of emphasis in consumer behavior research in 
recent years (Gould & Grein, 2009; Hofstede, 1980; Kacen & Lee, 2002; LaRoche, 2002; 
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McCracken, 1986; Zolfagharian, 2010). The literature on cultural-self suggests that the 
behavior of a person is dependent on one’s social background or situation (Brewer & 
Gardner, 1996; Kagitcibasi, 1994; Kashima et al., 1995; Patney, 2010). A consumer will 
demonstrate a behavior according to the context in which he/she is placed or belongs.  
Therefore, social influences play a vital role in consumer motivations; this is clearly evident 
from the findings of research conducted in countries such as China and South Korea (Lee & 
Green, 1990; Wang, Doss, Guo, & Li, 2010). In these cultures most shopping decisions are 
made under the influence of the consumer’s social group. These social groups include family, 
extended family, friends, neighbors, coworkers, etc. (Lee & Green, 1990). This concept is 
similar to Brewer and Chen’s (2007) concept of collective-self (group-relation) and 
relational-self (partners, significant others). 
Cultural differences have also been reported to have a significant impact on consumer 
decision-making and individual behavior (Erumban & de Jong, 2006; Leo et al., 2005; 
Agarwal, et al., 2009). Moreover, Strite and Karahanna (2006) found national cultural values 
moderated the relationships between perceived ease of use of technology and behavioral 
intentions toward the technology. Culturally, India and the U.S. are quite different (Hofstede, 
1980). Indian culture is characterized as a highly collective society that prefers to conform to 
norms and may be less likely to accept new retail self-service technology (self-scanning 
check-outs, Internet shopping, paying bills online) than an individualistic society (such as the 
U.S.), which is inclined to make individual choices and, therefore, seemingly more likely to 
be innovative and willing to adopt new ideas. In collectivist cultures, individuals’ attitudes, 
abilities, judgments, and personality characteristics are not important predictors of behavior 
because being accepted and preserving accord with others is vital (Kitayama & Markus, 
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1999; Rhee, Uleman, Lee, & Roman, 1995; Singelis, 1994). In the West, sacrificing one’s 
own needs for the good of others and doing something because of compulsion are viewed as 
negatives. In collectivist individuals, solidarity of the group is behind the actions of an 
individual (Lillard, 1998; Ochs, 1988). Research has found that belonging and conforming to 
a group are important needs of those in collective cultures; these needs can be met in part by 
participating and showing interest in group activities (Gregory & Munch, 1997; Hui & 
Triandis, 1986; Shaw, 1971). In addition, because people in this type of culture want to 
belong to a group, they are also necessarily influenced by the members of that group. 
Indian culture is viewed as a long-term society that values patience and tradition, both 
of which may hamper quick adoption of new technologies. Indian and U.S. cultures are 
relatively similar in regard to uncertainty avoidance and masculinity. According to Lim, 
Leung, Sia, and Lee (2004), individualism-collectivism combined with uncertainty avoidance 
affects the readiness of people to accept ambiguous situations. Since SSTs are a newer 
experience for most people in India, who encounter these technologies unmediated by the 
traditional employee service experience, uncertainty is part of this activity (Lim et al., 2004). 
Therefore, it is expected that the combination of individualism-collectivism and uncertainty 
avoidance (anxiety in using technology) may affect an individual’s technology usage 
behavior.  
The individual-, relational-, and collective-self concepts as described by Brewer and 
Chen (2007) can define consumers’ purchase decision-making styles (Leo, Bennett, & 
Härtel, 2005). Individualistic consumers tend to behave based on their own values, whereas 
collectivistic consumers are more likely to behave to impress others (Wong & Ahuvia, 1998). 
A user is likely to have extrinsic motivation if he/she performs an operation with a rational 
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need to achieve an outcome (Davis et al., 1992; Venkatesh & Speier, 1999). A technology 
user is intrinsically motivated if he/she connects with the technology emotionally in either 
enjoyment (Davis et al., 1992; Venkatesh & Speier, 1999) or anxiety (Agrifoglio et al., 2012; 
Ryan & Deci, 2000). This leads to a high association between individualism and extrinsic 
motivations, and collectivism and intrinsic motivations.  
Indian culture and consumer behaviors are changing rapidly. A major Western 
influence on attitude results from globalization, foreign travel, the effects of media, cross-
cultural influences, education, and Internet access (Bhardwaj, Kumar, & Kim, 2010). Hence, 
Indian consumers, although they tend to be family oriented, can also be individualistic 
(Bhardwaj et al., 2010). Expressions of individuality and social conformity are different in 
younger Indians when compared to their older counterparts. Exposure to global media and 
the adoption of Western lifestyles have increased the desire for technology advances 
(Halepete & Iyer, 2008). Dependence on Western shopping culture, such as the shopping 
environment (Kavilanz, 2007) and status appreciation, such as innovative shopping behaviors 
(Singh & Khare, 2012) is some of the key features of Indian consumers today. 
Cultural-self and Intrinsic Motivational Factors  
Consumers’ predisposition to try new products, services, and ideas is dependent upon 
their variety-seeking behavior. Enjoyment is an intrinsic aspect (Bauer, Falk, & 
Hammerschmidt, 2006) of the shopping or service experience (Weijters et al., 2007). 
Enjoyment refers to the extent to which using SSTs is perceived to be enjoyable as a service, 
apart from the performance outcome that it may cause (Agrifoglio, et al., 2012; Davis et al., 
1989). Enjoyment, as a motivation, enables consumers to embrace change and try new 
products more often and more quickly than others (Aldás-Manzano et al., 2009; Engelland, 
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Hopkins, & Larson, 2001; Hirunyawipada & Paswan, 2006; Venkatraman, 1991). 
Wolfinbarger and Gilly (2001) concluded fun or enjoyment was the desired outcome of new 
technology use.  
Consumers have different varieties of motivation, including level (kind of motivation) 
and orientation (type of motivation) (Ryan & Deci, 2000). Technology anxiety is the fear or 
apprehension in using new technology (Meuter et al., 2003) and has been studied by various 
researchers (Oyedele & Simpson, 2007; Zhao, Mattila, & Tao, 2008). Technology anxiety 
can create a negative state of mind (Meuter et al., 2003; Meuter, Ostrom & Brown, 2005; 
Oyedele & Simpson, 2007) in a consumer, making him/her feel anxious about using SSTs 
and resulting in a consumer’s negative perception of SSTs. However, Ryan and Deci (2000) 
stated that there were some positive and effective results to student performance when their 
behavior was motivated by anxiety. Parasuraman (2000) found computer (technology) 
anxiety to be negatively associated with apprehension towards automatic (computer) 
systems, meaning that when anxiety increases, apprehension decreases. Liu (2012) found 
consumer anxiety towards technology (SST) resulted in a perceived risk of incompetency and 
unreliable performance, but this did not deter the consumers from testing the use of the 
technology.  
Individual-self personalities are prone to variety seeking behaviors and, therefore, as 
supported by the literature (Bagchi, Hart, & Peterson, 2004; Steenkamp et al., 1999; Van 
Everdingen & Waarts, 2003; Yeniyurt & Townsend, 2003), are open to new experiences and 
are more eager to adopt innovations. Collectivistic consumers are socially-motivated and, 
therefore, shop for social recognition. They consider shopping a pleasure and connect to 
shopping as a moment of enjoyment and fun. While collective-self individuals are influenced 
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by their group and may perceive the actions to result in enjoyment as the rest of the group has 
experienced, they may feel anxious about using the SST technology; because if collective-
self individuals cannot enjoy technology, they would not conform to the ideas of the rest of 
the group. Collectivist individuals seek group recognition.  On the other hand, the relational-
self person is influenced by the personal bonds they form in a relationship, although they 
may have some anxiety towards the new SST technology, the influence of their personal 
relationships help in perceiving enjoyment from the action. Anxiety has a significant effect 
on perceived risk (Yao & Liao, 2011), and individuals who perceive themselves to have the 
capacity to perform a new action have less anxiety (Durndell & Haag, 2002; Hwang & Kim, 
2007; Schliewe & Pezoldt, 2010; Thatcher & Perrewe, 2002). Reiman, Lunemann, and Chase 
(2008) found low levels of uncertainty avoidance in the individual-self personality, 
characterized as it is by low anxiety and acceptance of innovations, while high levels of 
uncertainly avoidance, as seen with the collective-self individual, will show a strong need for 
consensus among the group for new behavior (Steenkamp et al., 1999) and are more anxious 
about using new technologies (Bagchi et al., 2004; Park & Jun, 2003; Steenkamp et al., 1999; 
Van Everdingen & Waarts, 2003; Yeniyurt & Townsend, 2003). Yi and Hwang (2003) found 
that enjoyment associated with using SSTs in retail reduces anxiety. In combination, this 
body of research lent support to the following series of hypotheses: 
H1a: The individual-self will negatively impact technology anxiety for Indian consumers. 
H1b: The collective-self will positively impact technology anxiety for Indian consumers. 
H1c: The relational-self will positively impact perceived enjoyment for Indian consumers. 
It should be noted that during data analysis, multicollinearity was revealed among the 
individual-, relational- and collective-self factors. This resulted in a single factor, cultural-
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self, instead of the three factors hypothesized in the research model. As detailed in chapter 4, 
hypotheses H1a, H1b, and H1c were not supported. 
Cultural-self and Extrinsic Motivational Factors 
The adoption of new technologies is encouraged by their usefulness in consumers’ 
lifestyles (Khare, Singh, & Khare, 2010). Usefulness focuses on using a new technology 
without much effort from the consumer to increase performance (Davis, 1989). Hackbarth, 
Grover, and Yi (2003) found technology anxiety to have a positive effect on perceived 
usefulness. Perceived usefulness in this study means SSTs could potentially improve 
consumers’ retail experiences (Davis et al., 1989). Lu, Yu, Liu, and Yao (2003) found 
customers were willing to adopt SSTs when they recognized their long-term usefulness. 
Pikkarainen, Pikkarainen, Karjaluoto, and Pahnila (2004) established that the acceptance of 
Internet banking was influenced by its usefulness. Wang (2012, p. 132) related that a 
“consumer who experiences enjoyment when using SST may perceive convenience 
(usefulness) derived from using SST.” Berry, Seiders, and Grewal (2002) also confirmed 
Wang’s proposition that enjoyment and usefulness were positively related.  
People differ in their sensitivity to time-related issues (Berry et al., 2002; Durrande-
Moreau & Usunier, 1999; Hui & Tse, 1996). Zeithmal and Bitner (2003) implied customers 
look for quick and efficient service and do not expect to spend a lot of time waiting. One of 
the main advantages delivered by using SSTs is the perceived reduction in wait time 
(Bateson, 1985; Dabholkar, Bobbit, & Lee, 2003; Meuter at al., 2000). Therefore, SST users 
are likely to have a higher perceived timesaving. Bateson (1985) and Childers et al. (2001) 
found that SST use reduces the time needed for shopping. Wong and Ahuvia (1998) 
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suggested that individualistic consumers take less time and tend to buy products quickly and 
easily. 
An individual-self personality enables the person to perform an activity without 
depending on other influences. Such an individual has more willingness to shop with SSTs 
because of confidence in their ability (Bobbit & Dabholkar, 2001). This individual has a 
strong relationship with perceived usefulness (Lee & Allaway, 2002). Collective-self 
individuals are motivated by group action and, therefore, perceive SST usefulness as the 
group would perceive it. On the other hand, relational-self personalities would perceive 
usefulness from the influence of these individuals in relationship with them. Thus, based on 
these findings in the literature, it was hypothesized: 
H2a: The individual-self will positively impact perceived usefulness of SSTs for Indian 
consumers. 
H2b: The collective-self will impact perceived timesaving of SSTs for Indian consumers. 
H2c: The relational-self will positively impact perceived usefulness of SSTs for Indian 
consumers. 
As mentioned above in reference to the first set of hypotheses, high multicollinearity 
was revealed among the individual-, relational- and collective-self factors during data 
analysis. This resulted in a single factor, cultural-self, instead of the three factors originally 
utilized in the research model and hypotheses. The two extrinsic motivation factors for the 
hypotheses are perceived usefulness and perceived timesaving. As with the cultural-self 
factors, the extrinsic factors were also highly correlated. This resulted in a single factor, 
perceived usefulness, instead of perceived usefulness and perceived timesaving. Therefore, 
the impact of cultural-self with perceived usefulness was tested, instead of the impact of 
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individual-, relational-, and collective-self with perceived usefulness and perceived 
timesaving. As a result, as detailed in chapter 4, these hypotheses (H2a, H2b, and H2c) did 
not prove to be supported. 
Intrinsic Motivational Factors and Consumers’ Attitudes Toward Using SSTs  
According to Davis, Bagozzi, and Warshaw (1992), intrinsic motivation refers to “the 
performance of an activity for no apparent reinforcement other than the process of 
performing the activity per se” (p. 1112). Therefore, an activity being interesting and 
enjoyable are inherent to being intrinsically motivated. Not only could the process of using a 
website or a mobile application be intrinsically motivating, but just the mere act of using a 
computer or a mobile phone could be associated with intrinsic motivation.  
Perceived enjoyment and playfulness can be classified as intrinsic, as van der Heijden 
(2004) suggested. When web contents are visualized with colors, sounds, and appealing 
layouts, these allow users to have fun when using the system. Thus, perceived enjoyment is 
defined as “the extent to which the activity of using the computer is perceived to be 
enjoyable in its own right, apart from any performance consequences that may be 
anticipated” (Davis et al., 1992, p. 1113). Van der Heijden (2003) found perceived enjoyment 
to be an important determinant and antecedent to adoption intention. Koufaris (2002) found 
enjoyment as the direct antecedent to intentions to return to online retailers. Khare et al. 
(2010) noted high playfulness (enjoyment/entertainment) resulted in increased intention to 
shop. Agrifoglio et al. (2012) established perceived enjoyment to be an important intrinsic 
motivation for Twitter usage. Van der Heijden (2004) reported that consumers adopted 
technological innovations to gratify their essential need for entertainment. He also noted that 
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individuals who experience high perceived enjoyment were more likely to use a technology. 
Therefore, it was hypothesized: 
H3a: Indian consumers’ perceived enjoyment will positively impact their attitude toward 
using SSTs. 
Motivations are differentiated by the type and orientation of the motivation itself. 
Ryan and Deci (2000) found that while perceived enjoyment was oriented towards positive 
feelings of the user, anxiety was related to negative feelings. Technology anxiety was 
included as a motivation factor in the intrinsic-extrinsic motivation model, since it is a 
feeling exhibited by the user of technology; however, anxiety in technology usage does not 
mean avoiding using the technology altogether, but rather having apprehensions towards the 
technology (Parasuraman, 2000). Technology anxiety can be explained by computer anxiety 
related to the technology readiness (TR) concept (Igbaria & Parasuraman, 1989). Computer 
anxiety is defined as “the fear, apprehension and hope people feel when considering use or 
actually using computer technology” (Scott & Rockwell, 1997, p. 45). The TR is defined as 
“a propensity to embrace technology and would be expected to influence the predisposition 
to use new technologies” (Meuter et al., 2003, p. 900). The TR intends to understand 
consumers’ new technology usage. Technology anxiety is any anxiety related to general 
technology, while computer anxiety is an anxiety related to the use of personal computers 
(Meuter et al., 2003). Furthermore, technology anxiety focuses on the user’s feelings about 
his/her inclination to use any technology. Meuter et al. (2003) reported, “This anxiety can 
lead to excessive timidity in using computers, negative comments against computers and 
information science, attempts to reduce the amount of time spent using computers, and even 
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the avoidance of computers in the place where they are located” (p. 900). Liu (2012) found 
that anxious users of new technology are slow adopters. 
Technology anxiety is reported to develop when consumers lack the confidence to 
manage a technological device; thus, anxiety affects usage (Oyedele & Simpson, 2007). A 
number of previous studies have found anxiety significantly affected the intention to use a 
technology device (McFarland & Hamilton, 2006; Meuter et al., 2003; Venkatesh et al., 
2003). Meuter et al. (2003) noted that individuals who have high technology anxiety were 
less disposed towards utilizing SSTs. Cho (2011) found that in apparel retail environments in 
the U.S., anxiety negatively influenced SST usage. Cho (2011) had proposed that self-
checkouts were a new concept in U.S. retail. Furthermore, traditional SSTs are new in India 
and available only in certain urban areas, leading to the next hypothesis: 
H3b: Indian consumers’ technology anxiety will negatively impact their attitude toward 
using SSTs. 
Extrinsic Motivation Factors and Consumers’ Attitudes Toward Using SSTs  
According to Davis et al. (1992), extrinsic motivation refers to “the performance of 
an activity because it is perceived to be instrumental in achieving valued outcomes that are 
distinct from the activity itself, such as improved job performance, pay, or promotions” (p. 
1112). As discussed earlier, extrinsic motivation factors (perceived usefulness and perceived 
timesaving) are where consumers expect to receive “useful, economically efficient and 
productive experiences” (Yang & Forney, 2013, p. 337), while using a technological device. 
Previous research has reported extrinsic motivational factors to affect adoption of SSTs 
(Childers et al., 2001; Cho, 2011; Curran, Meuter, & Surprenant, 2003; Dabholkar, 1994, 
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1996; Dabholkar & Bagozzi, 2002; Featherman & Pavlou, 2003; Plouffe, Hulland, & 
Vandenbosch, 2001).  
In technology usage terminology, perceived usefulness is “the degree to which a 
person believes that using a particular system would enhance his or her job performance, 
which follows from the definition of the world useful—capable of being used 
advantageously” (Davis, 1989, p. 320). Childers et al. (2001) hypothesized that consumers 
perceiving usefulness strive to purchase products in an efficient, less time consuming 
method. On the other hand, some researchers have suggested perceived usefulness may not 
be appropriate for technological services, since consumers only participate in using 
technology and do not own it (Dabholkar & Bagozzi, 2002). In general, researchers see 
perceived usefulness in a technology that performs a task consistently and accurately every 
time, and not as something that must be owned.  
In this study, perceived usefulness is conceptually related to technology that reliably 
performs its tasks (Dabholkar & Bagozzi, 2002; Weijters et al., 2007), since consumers focus 
on the potential benefits of using a technology when asked to use a new technology like SSTs 
(Bateson, 1985; Meuter et al., 2000; Parasuraman, Zeithaml, & Malhotra 2005; Weijters et 
al., 2007). Previous studies conducted by various researchers have shown perceived 
usefulness is a major determinant of using new technologies like SSTs (Cho, 2011; Shang, 
Cheny, & Shen, 2005; Childers et al., 2001; Davis, 1989; Davis et al., 1992). Ho and Ko 
theorized, “If consumers agree with usefulness of SST, they are more willing to try the SST” 
(2008, p. 431). In a study conducted on Indian banking customers’ usage of ATM machines, 
Kaur and Gupta (2012) found that the usefulness of technology helps develop positive 
attitudes towards SSTs. Therefore, the following hypothesis was proposed:  
48 
 
 
H4a: Indian consumers’ perceived usefulness will positively impact their attitude toward 
using SSTs. 
One of the other factors under extrinsic motivation was determined to be perceived 
timesaving. Since perceived ease of use determined both perceived usefulness and perceived 
timesaving (Davis et al., 1992; Skadberg & Kimmel, 2004), perceived timesaving was 
utilized as the second factor in extrinsic motivation instead of perceived ease of use. Davis 
(1989) stated that efficiency and timesavings increase a consumer’s perception of a 
technology’s ease of use. Durrande-Moreau and Usunier contended, “The wait is a minor but 
significant part of the overall service encounter that influences customers’ global evaluation 
of the service” (1999, p. 177). SSTs are designed to save time; historically, research in 
organizational and marketing has focused mainly on the impact of time (Bleudorn & 
Denhardt, 1988; Fieldman & Hornik, 1981; Oyedele & Simpson, 2007; Taylor, 1994; 
Zeithaml & Bitner, 2003). Researchers have shown that consumers who value time use SSTs 
(Rojas-Mendez, Davies, Omer, Chetthamrongachai, & Madran, 2002), and consumers who 
used SSTs spent less time in stores (thus saving time) (Weijters et al., 2007). In studies 
conducted by Indian researchers (Kaur & Gupta, 2012; Natarajan, et al., 2010) on digital 
banking, it was concluded that time not wasted standing in line inside a bank was an 
important determinant in using the retail banking websites online and apps through mobile 
devices. Therefore, it was hypothesized: 
H4b: Indian consumers’ perceived timesaving will positively impact their attitude toward 
using SSTs. 
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Moderating Effect of Familiarity on Consumers’ Intrinsic Motivational Factors and 
Attitudes 
Baumeister and Leary (1995) and Alba and Hutchinson (1987) contended that 
familiarity with a “specific purchase or task situation” can assist the decision-making 
process. In addition, Dahl, Manchanda, and Argo (2001), and Agro, Dahl, and Manchanda 
(2005) noted that extraneous factors do not have an effect on the consumer’s purchase 
process when he/she is familiar with the specific procedure of purchasing a product. Also, 
consumers are less worried about making mistakes when they observe others in the same 
purchasing process (people purchasing in the same aisle/using the same technology) (Agro et 
al., 2005; Cho 2011; Kinard, Capella, & Kinard, 2009). Hence, consumers familiar with a 
process (product purchase or use of technology) and consumers who observe others in the 
process (of purchasing or using a technology) are more likely to purchase that product or use 
that technology. Dahl et al. (2001) found consumers are uncertain when it comes to using 
unfamiliar SSTs, causing negative “emotional responses and behavioral intentions” (p. 474).  
They also noted some consumers feel more discomfiture during purchase processes, because 
external factors, like others observing their purchases or purchasing process, affect their 
attitudes towards that purchase. Because traditional SSTs are new to India, familiarity could 
play an important role in SST adoption. Since this study is exploratory research and there is 
no prior research on Indian consumers’ potential use of traditional SSTs, it was deemed 
important to understand how and if familiarity had an effect on SST use. Indeed, Cho (2011) 
and Kinard et al.’s (2009) results indicate familiarity positively affects usage of SSTs. 
Consumers with high perceived enjoyment have high intention to use SSTs. 
According to van der Heijden (2004), consumers use technological products to satisfy their 
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entertainment goals. When consumers are more familiar with the technology, they tend to 
enjoy using it, which positively affects their attitudes towards using the technology, in 
contrast to consumers unfamiliar to the technology. Thus, a high degree of familiarity with a 
technology affects the relationship between perceived enjoyment and attitude to use SSTs. 
Technology anxiety develops when consumers lack self-confidence in managing a 
technology (Oyedele & Simpson, 2007), negatively affecting their attitude towards using 
new technologies (Meuter et al., 2003). Familiarity of a technology increases consumer 
confidence in using that technology. If a consumer is unfamiliar with an SST, he/she will 
hesitate to use it. Hence, consumers who are less familiar with technology will have a higher 
anxiety in using it, which may negatively affect their attitudes toward using SSTs, compared 
to consumers familiar with SSTs. Therefore, the following hypotheses were offered: 
H5a: Familiarity will moderate the relationship between perceived enjoyment and attitude 
toward SSTs by Indian consumers.  
H5b: Familiarity will moderate the relationship between technology anxiety and attitude 
toward SSTs by Indian consumers. 
Moderating Effect of Familiarity on Consumers’ Extrinsic Motivational Factors and 
Attitudes 
Consumers focus on the potential benefits of a technology to decide their intentions to 
adopt the technology (Kaur & Gupta, 2012; Meuter et al., 2000; Parasuraman et al., 2005). 
Baumeister and Leary (1995) and Jackson, Chow, and Leitch (1997) noted that familiarity 
affected intention to use the technology. The present study is exploratory and there was a 
lack of prior SST research to draw from in the Indian context. Since SSTs are new 
technologies in India, it will take time for consumers to adopt and become familiar with 
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them, as well as perceive their usefulness (Kober, Lee, & Ng, 2010). Thus, efficiency of the 
technology depends upon the consumers’ level of familiarity and experience. If consumers 
are familiar with SSTs and their usefulness (benefits), they are more likely to use them (Cho, 
2011; Hausman & Siekpe, 2009). Timesaving is one other benefit of using SSTs, as reported 
by Oyedele and Simpson (2007) and Rojas-Mendez et al. (2002). Rojas-Mendez et al. (2002) 
found that consumers who valued time used SSTs. Cho (2011), in her study of SSTs, 
reported those who were familiar with SSTs saw them as timesaving technology; familiarity 
positively affected the attitudes of consumers in using SSTs in the future. In other words, 
when consumers are familiar with a technology’s usage, they are inclined to believe the use 
of SSTs will save time and, therefore, demonstrate positive attitudes toward using SSTs, 
compared to those less familiar with technology usage. Thus, it was hypothesized: 
H6a: Familiarity will moderate the relationship between perceived usefulness and attitude 
toward SSTs by Indian consumers. 
H6b:  Familiarity will moderate the relationship between perceived timesaving and attitude 
toward SSTs by Indian consumers.  
Moderating Effect of Service Perception on Consumers’ Intrinsic Motivational Factors 
and Attitudes 
A service is appropriate when it satisfies the customer. A consumer’s quality 
perceptions can depend upon “both tangible and intangible elements” of the relationship 
between the consumer and the provider (Roslow, Nicholls, & Tsalikis, 1992). Satisfaction 
derived from a service is the comparison of what is expected to what is actually delivered 
(Garfein, 1987). Parasuraman, Zeithaml, and Berry (1985) identified ten elements that 
contributed to customer service satisfaction—reliability, competence, courtesy, credibility, 
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understanding, responsiveness, access, communication, security, and tangibility. According 
to Roslow et al. (1992, p. 80), “a service possessing these ten elements is likely to satisfy 
consumers’ needs and be viewed as having high quality.” For example, actual delivery time 
is service perception. Therefore, faster or on-time delivery is considered high service quality, 
and slower or delayed delivery is considered low service quality. For the purpose of this 
study, service perception is defined as consumers’ decisions and attitudes related to the 
superiority of a service (Reiman et al., 2008; Parasuraman et al., 1988). Zeithaml and Bitner 
(2003) suggest that when customers’ perceptions of service quality are positive, the 
behavioral intention of the customer is favorable. Therefore, poor service quality would mean 
negative customer intentions. Previous research on Automatic Teller Machines (ATM) usage 
in the Indian context (Natarajan, et al., 2010) found service perception to be an important 
factor in SST adoption; therefore, it was believed important to understand how and if service 
perception had an effect on the traditional SST use in Indian retail environment. Various 
researchers (Caruana, 2002; Cronin & Taylor, 1992; Spreng & Chiou, 2002; Spreng & 
McKoy, 1996; Woodside, Frey, & Daly, 1989) have predicted a positive relationship 
between service quality perceptions and customer satisfaction. Curran and Meuter (2007) 
hypothesized that “consumer attitudes towards specific targets will be positively related to 
generalized attitudes towards the service provider” (p.284).  
Effects of enjoyment and technology anxiety have been studied previously for SST 
adoption, but not with service quality as a moderator. Dabholkar (1996) showed enjoyment 
was a major factor influencing expectations of service quality. Eighmey and McCord (1998) 
acknowledged enjoyment as a key construct of web site patronage. Wolfinbarger and Gilly 
(2001) identified enjoyment or fun as the desired outcome of a technology usage. Zeithmal 
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and Bitner (2003) concluded that customer satisfaction “provides a pleasurable level of 
consumption-related fulfillment.” Customer satisfaction can be inferred to bring enjoyment 
to the retail process. Satisfaction and enjoyment lead to trust in the new technology and 
processes of the organization or retailer.  
Meuter et al. (2003) found technology anxiety to be one of the most influential 
predictors of SST usage. They established that consumers with low technology anxiety had 
more positive outcomes with SST use in comparison to high technology anxiety consumers. 
This means as technology anxiety decreases, SST usage increases. Kim and Forsythe (2008) 
found technology anxiety was an important predictor for online shopping. Cunningham et al. 
(2009) suggested that organizations employ interpersonal service relationships to encourage 
consumers to use SSTs. As mentioned earlier, consumers view traditional service and SSTs 
differently, suggesting that consumers connect traditional service with the person, while the 
SST was viewed as separate from the person. Service relationships negatively influenced 
anxiety. On the other hand, Reiman et al. (2008) found anxious customers had higher service 
perceptions and, therefore, were less satisfied with the service; less anxious consumers would 
be less dissatisfied with the service. Some researchers (McCollough, Berry, & Yadav, 2000; 
Reiman et al., 2008; Roos, 1999) have also found that consumers switch to alternative 
services, like SSTs, if they previously had problems with the service provided by employee, 
leading to the following hypotheses: 
H7a: Service perception will moderate the relationship between perceived enjoyment and 
attitude toward SSTs by Indian consumers. 
H7b: Service perception will moderate the relationship between technology anxiety and 
attitude toward SSTs by Indian consumers. 
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Moderating Effect of Service Perception on Consumers’ Extrinsic Motivational Factors 
and Attitudes 
Consumers’ decisions to use SSTs are influenced by assertions from the company and 
its reputation (Kim & Stoel, 2004; Kovar, Burke, & Kovar, 2000; Trocchia & Janda, 2003). 
This assurance arises from the consumers’ service perceptions. For any service to be 
considered defective, service perception is greater than service expectations (Reiman et al., 
2008). Consumers are predisposed to technologies perceived to be trouble-free (Davis, 1989) 
and reliable (Wolfinbarger & Gilly, 2003). Reliable SST performance improves service 
quality (Zeithaml, Parasuraman, & Malhotra, 2002). Hseieh et al. (2004) opined that SSTs 
allowed retailers to standardize consumer interactions, resulting in a constant service 
independent of employees’ personalities and moods. Accessibility of SSTs is found to be an 
important indicator of service quality (Childers et al., 2001; NCR, 2008; Yang, Peterson, & 
Cai, 2003). Kaur and Gupta (2012) found that Indian consumers’ usage of ATM machines 
for bank transactions depended upon the service quality of the bank. Previous SST research 
on ATM usage in the Indian context found service perception to be an important factor in 
SST adoption; therefore, it was believed important, in the present exploratory study, to 
understand how and if service perception had an effect on the traditional SST use in the 
Indian retail environment. 
The effect of perceived usefulness and timesaving has been studied before for SST 
adoption, but has not been studied with service quality as a moderator. Perceived usefulness 
reflects the practical view on shopping (Weijters et al., 2007), where consumers are 
concerned about buying products or services in a timely and efficient manner (Childers et al., 
2001; Sherry, McGrath, & Levy 1993). Therefore, perceived usefulness is the benefit 
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consumers associate with using a service, in this case, SSTs. Consumers tend to focus on the 
continued benefits a technology offers (Bateson, 1985; Meuter et al., 2000; Parasuraman et 
al., 2005), so using SSTs will encourage consumers to know their long-term benefits. 
Efficiency of a service depends upon consumers’ quality perceptions. Some researchers 
(McCollough et al., 2000; Reiman et al., 2008; Roos, 1999) have also found consumers 
switch to alternative services, like SSTs, if they have found employee service to have 
problems. Cunningham et al. (2009) suggested organizations use interpersonal service 
relationships to encourage consumers to use SSTs.  
Chen, Chen, and Chen (2009) established that consumer satisfaction in a technology 
resulted in continued use of that technology. This result contends that consumer satisfaction 
in a service determines perceived usefulness (Bhattacherjee, 2001). Consumers are more 
likely to be satisfied with a technology if they believe it will increase their performance and 
productivity (Wang et al., 2008). Chen et al. (2009) also contended that the more useful a 
technology, the more satisfactory it is to the consumer. Consumers tend to focus on the 
potential benefits a technology has to offer in comparison to the service they have been using 
(Bateson, 1985; Meuter et al., 2000; Parasuraman et al., 2005). 
Time is an important dimension of service satisfaction. Parasuraman et al.’s (1985) 
ten elements of time (reliability, responsiveness, competence, access, courtesy, 
communication, credibility, security, understanding, and tangibility) were based on 
traditional employee-consumer services. Time pressures influence consumer behavior. 
Zeithaml and Bitner (2003) suggested customers expect quick service and do not expect to 
spend time waiting for a service. However, all waiting times are not perceived alike (Roslow 
et al., 1992). Roslow et al.’s (1992) research contended unequal waiting time induced 
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dissatisfaction and lower expectations of service quality, and led electronic or automatic 
services (SSTs) to prosper. Therefore, waiting experiences affect consumers’ perception of 
quality of service. SSTs are perceived to reduce waiting time (Bateson, 1985: Dabholkar et 
al., 2003; Meuter et al., 2000).  
According to Pollock (1985) (as cited in Roslow et al., 1992), a consumer who wishes 
to save time and have efficient service may move away from personal services to automated 
services. According to Raymond Jones, managing director for Dechert-Hampe (Anderson, 
2012), “If you're a retailer, your business is to satisfy your customers. And we found that 
people can have a wonderful experience all the way through the store, but everything can be 
undone by that extra five minutes at checkout” (p. 1). Consumers show higher levels of 
satisfaction, irrespective of SST use, when they perceive timesaving at the counters (Weijters 
et al., 2007; Davis & Vollman, 1990). Weijters et al. (2007) concluded perceived timesaving 
is positively related to overall satisfaction. The perceived usefulness and timesaving facets of 
SSTs provide support for the following hypotheses: 
H8a: Service perception will moderate the relationship between perceived usefulness and 
attitude toward SSTs by Indian consumers. 
H8b:  Service perception will moderate the relationship between perceived timesaving and 
attitude toward SSTs by Indian consumers. 
Relationship Between Consumers’ Attitudes Toward Using SSTs and Their Intentions 
to Use SSTs 
Oliver (1997) and Shim, Eastlick, Lotz, and Warrington (2001) defined intention as a 
confirmed likelihood in performing a behavior. Intention is a critical process to explain 
consumers’ futuristic behaviors that will result in performance (Ajzen, 1991). Pavlou and 
57 
 
 
Chai (2002) found attitude had a significant effect on Chinese consumers’ intentions to adopt 
e-commerce. Extant literature on technology adoption has reported intention is a predictor of 
behavior, determined by attitude (Ajzen, 1991; Bhattacherjee & Premkumar, 2004; Davis, 
1989; Dabholkar & Bagozzi, 2002; Venkatesh & Speier, 1999). Intention to use is viewed as 
an important antecedent of future technology usage (Bhattacherjee & Premkumar, 2004; 
Dabholkar & Bagozzi, 2002; Davis, 1989; Zeithaml et al., 1996). Several researchers (Cho, 
2011; Eastlick, Ratto, Litz, & Misra, 2012) indicated consumers’ positive attitudes towards 
using SSTs leads to higher intention. Bruner and Kumar (2005) contended consumer 
attitudes towards hand held devices, such as cell phones, positively predicted intention to use 
these technologies. Weijters et al. (2007) demonstrated attitude towards self-checkouts 
(SSTs) in grocery stores positively influenced actual use (intention). Therefore, it was 
hypothesized: 
H9: There is a positive relationship between Indian consumers’ attitude toward using SSTs 
and intentions to use SSTs. 
Research Model 
A primary purpose of this study was to examine how Indian consumers’ attitudes 
towards SSTs are influenced by their culture, and by intrinsic and extrinsic motivation factors 
(such as perceived enjoyment, technology anxiety, perceived usefulness, and perceived 
timesaving).   The study also sought to examine how familiarity and service perception of 
SSTs affected the relationships between the motivation factors and attitudes toward using 
SSTs. A two-stage modeling process was implemented to further evaluate the theoretical 
linkages and relationships between motivational factors, familiarity, and service perception to 
adoption of SSTs. In Model 1, cultural-self theory was viewed as a precursor to motivational 
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factors to explain the relationships between consumers’ attitudes towards using SSTs (refer 
to Figure 2.2). This model proposes that intrinsic (perceived enjoyment and technology 
anxiety) and extrinsic (perceived usefulness and perceived timesaving) motivation factors 
affect consumers’ attitudes to use SSTs. This study further strengthens the theoretical 
connection between motivational factors and attitudes by introducing familiarity and service 
perception as moderating factors, thus extending the TAM in Model 2 (refer to Figure 2.3).   
The two-step model process assisted in the analysis in a number of ways. First, the 
model was more readable and interpretable visually, since the full model (Appendix C) is 
complex with many paths. Second, with the large number of parameters, the two-part model 
helped with estimating all the paths and therefore convergence of the models (personal 
conversation with Dr. Mack Shelley, University Professor, Departments of Statistics and 
Political Science, Iowa State University, February 5, 2013). Lastly, there was the issue of 
adequacy of sample size (N=302) for this study. Though 302 is a good sample size, the 
number of parameters involved in the full model could make it questionable for causal model 
analysis. Previous research has suggested a sample size of 300 to be good, 500 as very good, 
and 1000 and above as excellent (Comfrey & Lee, 1992). Therefore, given the complexity of 
the model, the number of parameter estimates, and sample size, two separate models were 
employed for this analysis. 
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Figure 2.2: Research Model 1: The relationship of cultural-self and motivational factors to Indian consumers’ attitudes and 
intentions to use SSTs in a consumer goods retail setting. 
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Figure 2.3: Research Model 2: The moderating effect of familiarity and service quality perception in the relationship between 
motivation factors and attitudes to Indian consumers’ use of SSTs in a consumer goods retail setting. 
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CHAPTER 3. RESEARCH METHODOLOGY 
This chapter describes the procedures used for data collection and analysis of the 
factors that influence usage of SSTs by Indian consumers. The major sections included are: 
(1) Sampling Procedure; (2) Measurement Instrument; (3) Item Measures; (4) Data 
Collection Process; and (5) Statistical Analysis. To examine the relationships between 
intrinsic and extrinsic motivational factors and consumers’ adoption of SSTs in an Indian 
retail environment, the cultural-self perspective (Brewer & Chen, 2007) and the Technology 
Acceptance Model (TAM) (Davis et al., 1989) were employed.  
Sampling Procedure 
The sample for this survey was comprised of Indian consumers currently living in 
Bangalore and Delhi—urban Indian cities. India’s urban population living in major cities 
grew from 290 million in the 2001 census to 340 million in 2008, representing 30 percent of 
the total population. The Indian urban city population is expected to reach 590 million by 
2030 (Sankhe et al., 2010), nearly twice the current population of the U.S. According to 
Sankhe et al. (2010), Karnataka, Gujarat, Maharashtra, Punjab, and Tamil Nadu are the five 
states in India projected to become more than 50 percent urbanized by 2030, with a projected 
GDP (Gross Domestic Product) growth of 69 percent.  
These five urban states in India have seen tremendous development in organized 
retail with the growth of sprawling malls and department stores, and an increasing number of 
SSTs such as ATMs, kiosks, and self-checkouts, making them ideal regional locations for 
this study. The Hindu BusinessLine magazine projected malls would grow by 11.6 million 
square feet in 2014 in Chennai, Delhi, Bangalore, Hyderabad, Pune, Mumbai, and Kolkata 
(Jayaram, 2014; Khosla, 2013). This number is also predicted to grow to 100 million square 
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feet by 2016. Delhi and Mumbai together comprise 60 percent of the total mall square 
footage, and Chennai and Bangalore together make up 20 percent. In 2013 there was a 22 
percent increase in mall square footage, with Chennai gaining the most –1.95 million square 
feet, followed by Mumbai and Pune (Khosla, 2013). Malls require footfalls to flourish. 
Footfall is a term used in Indian retail to define the foot traffic or the number of people 
entering a store or shopping mall (Ipsos Retail Performance, n.d.). Footfall can be utilized to 
determine key metrics such as the factors driving store sales, performing or non-performing 
days, and other marketing initiatives. According to Pratap’s (2014) report in The Hindu 
BusinessLine, Delhi malls have the highest footfalls at 2,300 per square feet per month, 
followed by Mumbai at 2,013, and Bangalore at 1,500.  
Malls in Bangalore and Delhi, which house both retail stores and entertainment, and 
which have the highest footfalls in south and north India, respectively, were selected for the 
data collection sites. A mall-intercept method (Bush & Hair, 1985; Rice & Hancock, n.d.) 
was used for data collection. An intercept survey was conducted face-to-face with a trained 
data collector personally engaging with the participants (Gates & Solomon, 1982). The mall-
intercept (exit interview) method was selected for this study, since it could capture the real 
time retail experience of the participants (Sinha & Banerjee, 2004) and not just the 
“visualized” perception. A marketing research company based in India, PHYResearch, was 
contracted for intercepting customers and collecting data using the mall-intercept method. 
The data collectors from the research company received online training from the Office for 
Responsible Research at Iowa State University about data collection involving human 
subjects. The certificate of completion obtained from the online training was submitted along 
with the exempt human subject research application to the Institutional Review Board (IRB).  
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The research company was given a complete explanation of the requirements of collecting 
data. A mall-intercept questionnaire was accompanied by a cover letter to explain the 
purpose of the study. The goal was to obtain 300 usable surveys for this study. 
Measurement Instrument 
A structured questionnaire was developed (Dillman, 2000), based on the review of 
existing literature. The written questionnaire utilized in this study was comprised of the 
following variables: cultural-self (individual-, relational-, and collective-self), familiarity 
using SSTs, extrinsic motivation factors (perceived usefulness and perceived timesaving), 
intrinsic motivation factors (perceived enjoyment and technology anxiety), service quality 
perceptions of SSTs, consumers’ attitudes towards using SSTs in Indian retail settings, 
consumers’ intentions to use SSTs for purchasing products, and demographic information. A 
total of 58 items were included in the instrument, as well as a set of questions addressing 
participants’ demographic information (Bradburn, Sudman, & Wasink, 2004; Sudman, 
1980). Because many Indian retail settings do not currently offer traditional SSTs, 
participants were provided a definition of self-service technology as “technology that can be 
used by consumers for self service, such as self-check-outs in grocery stores” (Cho, 2011, p. 
154). In addition, a scenario (see Appendix D) was included in the survey instrument for 
participants to read before completing the survey.  
Measures 
All constructs included in this study (individual-self, relational-self, collective-self, 
technology anxiety, perceived usefulness, perceived timesaving, familiarity, service 
perception, and consumers’ intentions to use SST), except attitude towards using SSTs, were 
measured using a seven-point Likert-type scale. The scales range from “strongly disagree” 
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(1) to “strongly agree” (7). Consumers’ attitudes toward SSTs were measured by using 
seven-point semantic differential scales (Reinders et al., 2008). All measures are detailed in 
Appendix E. 
Cultural-self Perspectives 
The relational-, individual-, and collective-self scale (RIC scale), developed by 
Kashima and Hardie (2000) and used by Hardie (2009), was used to measure the cultural-self 
perspective. The reported reliability of RIC scale is an average of 0.77. The RIC scale 
consists of six questions, each followed by three options replicating the three cultural-selves. 
Respondents were asked to rate each option in view of their self. These scores were measured 
on a seven-point Likert-type scale and relate to participants’ levels of agreement with each 
statement. Scales range from “strongly disagree” (1) to “strongly agree” (7). 
Intrinsic Motivation Factors 
Curran and Meuter’s (2007) perceived enjoyment items were originally adapted from 
Igbaria et al. (1995) and Dabholkar (1996) to focus on self-service technologies. Five items 
were adopted from this scale, such as “Using SSTs are fun.” This scale has a reported 
reliability of 0.85. Meuter et al.’s (2003) technology anxiety scales were modified from Raub 
(1981). Ten items that assessed technology anxiety were adopted from this scale, such as “I 
am confident I can learn a technology-related skill.” This scale has an established reliability 
of 0.90. The items referring to perceived enjoyment and technology anxiety were measured 
on a seven-point Likert-type scale. They relate to participants’ levels of agreement with each 
statement. Scales range from “strongly disagree” (1) to “strongly agree” (7).  
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Extrinsic Motivation Factors 
Perceived usefulness was measured using a five-item scale adapted from Venkatesh 
et al. (2003) and Childers et al. (2001), for example, “I find SSTs useful in purchasing 
products.” This scale has a reported reliability of 0.91. Weijters et al.’s (2007) three-item 
scale was adopted to measure perceived timesaving. This scale includes such statements as 
“Using SSTs will reduce my waiting time at the cash register” and “Using SSTs will allow 
me to shop faster.” This scale has a demonstrated acceptable level of reliability of 0.85. Items 
for perceived usefulness and perceived timesaving were measured on a seven-point, Likert-
type scale related to participants’ levels of agreement with each statement, ranging from 
“strongly disagree” (1) to “strongly agree” (7).  
Familiarity with SSTs 
Five items to measure familiarity were adopted from Gefen, Karahanna, and Straub 
(2003), and Reinders et al. (2008) with a reported reliability of 0.82. Measures used included 
“I am familiar with self-service check-outs (e.g., through grocery shopping),” “I am familiar 
with self-service check-outs,” and “I do not have much experience using technology-based 
self-services.” Items were measured on a seven-point Likert-type scale related to the 
participants’ levels of agreement with each statement, and range from “strongly disagree” (1) 
to “strongly agree” (7).  
Service Perception with SSTs 
Three items measuring service perception were adapted from Lin and Hsieh (2011). 
The reported reliability for these items is 0.87. Example measures include, “I think 
technology service will be better than humans,” and “I feel apprehensive about technology 
service.” Items were measured on a seven-point Likert-type scale related to participants’ 
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levels of agreement with each statement and range from “strongly disagree” (1) to “strongly 
agree” (7).  
Attitude Toward Using SSTs 
Reinders et al.’s (2008) four-item scale was utilized to measure attitude towards using 
SSTs. The scale has a reported reliability of 0.94. Statements used for this measure included, 
“Using SSTs are bad/good,” “Using SSTs are unpleasant/pleasant,” “Using SSTs are 
harmful/beneficial,” and “Using SSTs are unfavorable/favorable.” Items were measured 
using seven-point semantic differential scales with the endpoints being “bad-good,” 
“unpleasant-pleasant,” “harmful-beneficial,” and “unfavorable-favorable.”  
Intention to Use SSTs 
Chen and He’s (2003) three-item scale, adapted from Cronin, Brady and Hult (2003), 
was employed to measure consumers’ intentions to use self-service technology. Example 
statements include, “I intend to make my product purchase through SSTs in the near future,” 
“It is likely I will make a purchase using SSTs,” and “I expect to purchase through SSTs in 
the near future.” Items were measured on a seven-point Likert-type scale related to 
participants’ levels of agreement with each statement, ranging from “strongly disagree” (1) to 
“strongly agree” (7). This scale has reported reliability level of 0.88.  
Demographic Information 
Respondent demographic information was measured for the following items: (1) 
gender, (2) age, (3) marital status, (4) household annual income, (5) education, (6) city of 
residence, and (7) occupation. All items were assessed through categorical scales, except age, 
which was assessed through a ratio scale.  
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Approval of Human Subject Use 
An exempt Institutional Review Board (IRB) form was submitted to the Office for 
Responsible Research at Iowa State University. The submission package contained (1) 
purpose of the study, (2) survey instrument with cover letter, and (3) IRB human training 
certificates for all mall-intercept data collectors at the PHYResearch market research 
company.  Voluntary participation and confidentiality of the data were assured. Approval 
(IRB ID 14-064) to use human participants was received from the IRB prior to data 
collection (see Appendix F). The data collection procedure was conducted according to IRB 
standards and guidelines. 
Questionnaire Pretests 
The questionnaire was pretested with a representative group of Indians residing in the 
U.S. The pretest questionnaire was distributed to approximately 10 participants. Criteria for 
selection included that participants (1) must be of Indian origin and have lived not more than 
five years in the U.S. and (2) must have visited India at least once in the past three years.  
These two criteria ensured that participants were familiar with present-day Indian shopping 
culture and conditions. The purpose of a pretest was to check participants’ ability to complete 
the questionnaire in a timely manner, as well as to check for clarity of wording and 
instructions, logic of response pattern, survey length, and to identify any items in need of 
revision. Participants in the pretest were asked to complete all survey questions, and also to 
provide comments and suggestions for improving the questionnaire. Several modifications 
were made to the instrument based on the comments from participants. 
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Data Collection 
A mall-intercept method was utilized for data collection (Bush & Hair, 1985; Rice & 
Hancock, n.d.). This method was chosen because of immediate feedback and ease of 
reaching Indian residents. Data for this research were collected by professional researchers 
working at a research company in India (PHYResearch). Professional data collectors were 
trained by the researcher in the requirements of the mall interception method and advised of 
IRB requirements for the project. The professional data collectors intercepted shoppers in 
malls in Bangalore and Delhi. To maintain consistency in selecting respondents, selection 
rules were instituted: (1) Data were collected at different times of the day, i.e., morning, 
noon, afternoon, and evening. Using different periods of the day decreases sampling bias, 
which could happen if the data were collected during one time of the day. Data were 
collected during three weekdays and both weekends for a three-week period.  (2) Customers 
were asked to participate as they exited from the stores to capture the real experience rather 
than “visualized” perception (Sinha & Banerjee, 2004). (3) Consumers were counted as they 
exited from a specific direction (e.g., left to right or right to left). Every fifth person was 
approached and invited to participate in the survey. These procedures may not totally 
eliminate selection bias, but at the very least helped to minimize it, thus ensuring a degree of 
random selection. The shoppers were provided a brief introduction of the research project 
and requested to participate in the survey. Interested participants were asked to complete the 
questionnaire and return it to the data collector.   
The first page of the survey, the cover letter, provided an overview of the study. This 
cover letter (Appendix G) detailed the (1) purpose of the study, (2) time taken to complete 
the survey, (3) risks and benefits for participation, (4) voluntary participation, (5) 
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confidentiality of data, and (6) researcher and IRB contact details. The survey questionnaire 
consisted of nine sections. Questions intended to gauge the shopping culture of the 
participants are addressed in section one. Questions in section two asked about familiarity 
with SSTs. Sections three, four, and five asked about participants’ motivational factors for 
shopping through SSTs. Questions in sections six were tailored to address service perception 
of using SSTs. Attitudes towards using SSTs and behavioral intentions in using SSTs were 
addressed through sections seven and eight. The final section reflected demographic 
information of the participants. 
Statistical Analysis 
Once collected, survey data were entered into IBM SPSS Statistics 21 for statistical 
analysis. A descriptive statistical analysis, including frequency, means, etc., was initially 
conducted to evaluate characteristics of the sample. Exploratory factor analysis (EFA) was 
performed to assess the causal dimensions of all constructs. Item loadings were assessed 
based on the strength of correlations. Loadings of .50 or greater on an individual factor were 
used as a benchmark for retaining items (George & Mallery, 2007; Hair, Anderson, Tatham, 
& Black, 1992), as a larger absolute value of factor loading indicates the loading is 
significant to interpret the factor matrix (Hair et al., 1992). Reliability of the measures was 
assessed based on Cronbach’s alpha coefficient. A Cronbach’s alpha of 0.70 or greater was 
considered adequate for reliability (Nunnally & Bernstein, 1994). 
Employing Mplus v7 statistical software, the researcher performed confirmatory 
factor analysis (CFA) to evaluate each construct and to test measurement model fit. 
Structural equation modeling with Mplus was employed to test all hypotheses. Mplus 
statistical software uses a maximum likelihood estimation technique to derive path 
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coefficients (Roykov & Marcoulides, 2006, pp. 28-32), which was applied to estimate and 
test the causal structure of the proposed model. The structural equation model (SEM) 
postulates how latent variables are measured in terms of the observed variables (Kline, 
2004). Therefore, SEM allows scrutiny of the hypothesized relationships of the constructs 
(Muthén & Muthén, 1998-2012). An estimation of the measurement model’s fit was 
conducted to assess goodness-of-fit indices, such as chi-square, comparative fit index (CFI), 
standardized root mean squared residual (SRMR), and root mean square error of 
approximation (RMSEA) (Byrne, 2012; Geiser, 2013; Kline, 2011).  
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CHAPTER 4. DATA ANALYSIS AND RESULTS 
This chapter presents the Indian consumer sample profile, descriptive statistics of 
variables, and results from the data analysis.  First, sample characteristics such as age, 
gender, occupation, and income are reported. Second, exploratory factory analysis of 
variables – cultural-self (individual-, relational-, and collective-self), extrinsic and intrinsic 
motivations (perceived usefulness, perceived timesaving, perceived enjoyment, and 
technology anxiety), moderators (familiarity and service perception), attitude, and intention – 
are discussed. Third, the measurement model and structural model testing results are 
presented. 
Sample Characteristics 
 A total of 905 consumers were approached at major shopping malls in Bangalore and 
Delhi, India and invited to participate in the study.  Of this number, a total of 401 consumers 
completed the mall-intercept survey for a response rate of 44.31 percent. Of the 401 surveys, 
302 were deemed usable after excluding observations with missing data (n=99). A 
description of the sample is provided below. 
Demographic Profile of the Sample 
 A summary of the sample demographics is provided in Table 4.1. A majority of the 
respondents were male (58.61%). Most of the consumers who responded were married 
(77.15%). About 47.35 percent of the respondents were in the age range of 31-40 years; the 
second-largest group of respondents was between 41-50 years of age (30.79%). Graduate 
degree holders, similar to an undergraduate degree in the U.S., formed the bulk of the 
respondents (61.26%), followed by 29.14 percent of post-graduates and PhD holders, similar 
to graduate degree holders in the U.S. Overall, the majority of survey respondents (90.4%) 
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held a college degree. Most respondents were either employed (81.46%), or self-
employed/entrepreneurs (13.91%).   
About 69.87 percent of respondents reported a household annual income of 
approximately USD 8,500-USD 16,700 (INR 5,00,001-INR 10,00,000).1 Average annual 
income for Indians is approximately USD 1,000 (INR 60,000) (Jagaran Post Editorial, 
2012). The Indian middle-class population comprises about 50 million people and is 
projected grow to 583 million by 2025, reflecting 41 percent of the total Indian population 
(Farrell & Beinhocker, 2007).  A middle-class household earns about USD 3,300-USD 8,300 
(about INR 2,00,000-INR 5,00,000) per year (Farrell & Beinhocker, 2007). The high-income 
Indian segment comprises about 1.2 million people with incomes ranging from USD 21,600- 
USD 116,666 (from INR 13,00,000-INR 70,00,000) (Farrell & Beinhocker, 2007). In a 
survey conducted by the McKinsey Global Institute (Farrell & Beinhocker, 2007), it was 
reported that Indian urban income will grow at the rate of 5.8 percent, while the rural income 
will grow at 3.6 percent, with an average annual growth of 5.3 percent. Respondents in the 
current sample reported a higher-than-average income, and, therefore, are considered a high-
income group or upper-class group among Indian consumers. Bangalore and Delhi are Tier 1 
cities in India with a high average income in comparison to the other Indian cities (Farrell & 
Beinhocker, 2007). 
 
 
 
 
 
 
 
1 Indian comma placement in numbers is different from other countries. Where in the U.S., a 
comma is placed for every thousand (e.g. 200,100,000), in India the first comma is after a 
thousand, thereafter a comma is placed after every hundred (e.g., 20,01,00,000). 
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Table 4.1 
Demographic Characteristics of Indian sample for SST adoption (n=302) 
Variable Description Frequency Percent % 
Gender Male 
Female 
177 
125 
58.61 
41.39 
Marital Status Single 
Married 
Other 
59 
233 
10 
19.54 
77.15 
3.31 
Age in years 21-30 
31-40 
41-50 
51 and above 
48 
143 
93 
18 
15.89 
47.35 
30.79 
5.96 
Education High school 
Diploma 
Graduate(undergrad) 
Post-graduate(grad) 
PhD 
Other 
3 
25 
185 
83 
5 
1 
0.99 
8.29 
61.26 
27.48 
1.66 
0.33 
Occupation Employed 
Self-employed 
Un-employed 
246 
42 
14 
87.41 
13.91 
4.64 
Annual family income 
in USD* 
8,333.33 and below 
8,333.34-16,666.66 
16,666.67-25,000 
25,000.01-33,333.33 
33,333.34 and above 
33 
211 
57 
0 
1 
10.93 
69.87 
18.87 
0 
0.33 
City of residence Delhi 
Bangalore 
150 
152 
49.67 
50.33 
* Data was collected in Indian Rupees (refer to Appendix D) and represented in the table as 
US Dollars. USD 1= INR 60 
 
Mean Scores for Research Variables 
 Descriptive statistics, such as means and standard deviations, are listed in Table 4.2. 
Average item scores for all variables were calculated and reported, to reduce complexity of 
the data. Item scores ranged from 1 (strongly disagree) to 7 (strongly agree), and Table 4.2 
shows the minimum and maximum scores. Based on descriptive statistics, the highest mean 
reported was individual-self (M=5.38, SD=1.05) and the lowest mean was technology 
anxiety (M=3.03, SD=1.66). It was interesting to discover that over half of the respondents  
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Table 4.2 
Mean Scores of Research Variables 
Variable N Mean Standard deviation Minimum Maximum 
Individual-self 302 5.39 1.06 1.67 7 
Relational-self 302 5.27 1.20 1.5 7 
Collective-self 302 5.36 1.21 1.33 7 
Perceived enjoyment 302 4.31 1.53 1 7 
Technology anxiety 302 5.55 1.67 1 7 
Perceived usefulness 302 4.51 1.48 1 7 
Perceived timesaving 302 4.56 1.55 1 7 
Familiarity 302 4.86 1.60 1 7 
Service perception 302 4.38 1.46 1 7 
Attitude 302 4.65 1.47 1 7 
Intention 302 4.38 1.34 1 7 
 
scored above the mean for technology anxiety (M=5.55, SD=1.67). This suggests that instead 
of having anxiety in regard to technology, Indian consumers in this study were adept at 
learning about technology, and felt confident in their ability to do so.  Cultural-self constructs 
(individual-, relational-, and collective-self) also revealed high mean scores, indicating that 
the consumers who participated in this study do not belong to a singular cultural-self 
dimension, but are rather homogenous. 
Exploratory Factor Analysis  
 Exploratory factor analysis (EFA) was used in this study to reduce a large amount of 
data to a smaller set of variables. Additionally, since the scales had not been previously 
tested in an Indian retail context, EFA was employed to further examine the underlying 
unidimensionality of each construct (Tabachnick & Fidell, 2007). EFA also aids in 
understanding the nomological network (i.e., pattern of relationships) among the items in the 
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relevant constructs. In other words, EFA determines the number of factors represented in a 
given construct. In the present study, IBM SPSS Statistics 21 was utilized for EFA in 
determining the underlying dimensions of multi-item scales for all constructs—cultural-self, 
motivations, familiarity, service perception, attitude, and intention of SSTs usage. Principle 
components analysis with varimax rotation was performed on the construct items. To assess 
the resulting factor structures, eigenvalues of greater than 1.0 served as the decision rule for 
retaining a resulting factor item (Kline, 2011). Cronbach’s alpha of 0.70 or greater was 
considered adequate for reliability (Nunnally & Bernstein, 1994). 
Cultural-self 
 Factor analysis of the 18 items included in the cultural-self scale revealed that three 
factors—individual-self, relational-self, and collective-self—each accounted for over 80 
percent of the variance. This finding is consistent with previous research concerning the 
cultural-self scale (Patney, 2010). All factor loadings were sound (above 0.50) with 
acceptable internal consistency (Cronbach’s alpha) of the construct (Hair et al., 1992). The 
factor loadings ranged from 0.86 to 0.92 for individual-self, with Cronbach’s alpha reliability 
of 0.92. Relational-self reported a Cronbach’s alpha of 0.92 with factor loadings ranging 
from 0.89-0.92. A factor loading for the collective-self ranged from 0.86-0.92 with 
Cronbach’s alpha of 0.92. 
Motivation Factors 
 Unidimensionality was assessed for extrinsic motivation (consisting of eight items) 
and intrinsic motivation (consisting of 15 items). The extrinsic motivation factor consisted of 
two sub-factors, perceived usefulness and perceived timesaving, with four items each. The 
factor loadings ranged from 0.86 to 0.96 for perceived usefulness and 0.95-0.98 for perceived 
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timesaving. The items in these two constructs explained over 90 percent of the variance and 
their Cronbach’s alpha were both 0.88.  
The intrinsic motivation factor consisted of two constructs, perceived enjoyment and 
technology anxiety, with five and 10 items, respectively. The factor loadings for perceived 
enjoyment ranged from 0.94-0.97, with a Cronbach’s alpha of 0.92. This factor explained 
91.94 percent of the variance. Technology anxiety items had both positive and negative 
questions and therefore, the negative questions were reverse coded for analysis. In regard to 
technology anxiety, one factor emerged; however, only three of the 10 items were retained, 
due to poor factor loadings. The seven items deleted all had factor loadings below 0.20. The 
resulting factor consisted of three items (items 1, 5, and 8), measuring positive perceptions of 
technology, and therefore addressed respondents’ technology comfort instead of technology 
anxiety; thus, this construct was re-named Technology Comfort and from this point forward 
will be referred to as such. Factor loadings of these three items ranged from 0.85-0.89 with 
Cronbach’s alpha of 0.91 and a total variance of 72.36 percent.  
Moderating Variables 
 Familiarity and service perception were the moderating variables utilized in this 
study. Unidimensionality was next assessed for familiarity (five items), and service 
perception (four items). The EFA analysis using principal components analysis with varimax 
rotation revealed one factor with four items that accounted for 83.48 percent of the variance. 
Factor loading of item 2 was below 0.20 and therefore, the item was dropped. Factor loadings 
for the remaining four items ranged from 0.83-0.96, with a resulting Cronbach’s alpha 
reliability of 0.74. Familiarity measured the knowledge and awareness of the consumers 
about SSTs usage.  
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Service perception evaluated the consumers’ sensitivity to using self-service 
technology without employee assistance. This construct with four items revealed a one-factor 
structure that accounted for 91.36 percent of the variance. Factor loadings for this construct 
ranged from 0.82-0.92 with Cronbach’s alpha of 0.88.  
Attitude  
 Exploratory factor analysis of five items included in the attitude scale revealed one 
factor model accounting for 92.25 percent of the variance. This measurement assessed 
consumers’ attitudes towards using SSTs. The factor loadings for this construct ranged from 
0.87-0.94 with Cronbach’s alpha of 0.91. 
Intention  
Exploratory factor analysis for three items included in the intention scale revealed one 
factor model accounting for 89.42 percent of the variance. This measurement assessed the 
intention of consumers towards using SSTs in the future. The item factor loadings for this 
construct ranged from 0.74-0.88 with Cronbach’s alpha of 0.75.  
Overall, results of the EFA revealed acceptable factor loadings, eigenvalues, and a 
Cronbach’s alpha for all the constructs (cultural-self, perceived usefulness, perceived 
timesaving, perceived enjoyment, technology anxiety, familiarity, service perception, 
attitude, and intention).  All the items in the constructs demonstrated acceptable reliability of 
0.70 or greater (Nunnally, 1978). Variance extracted also exceeded the minimum standard of 
.50 (Hair et al., 1992). The results of the exploratory factor analysis are shown in Tables 1 
through 11 in Appendix H. 
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Correlation Among Research Variables 
 Pearson correlation analysis was performed initially on all the research variables—
individual-self, relational-self, collective-self, perceived enjoyment, technology comfort, 
perceived usefulness, perceived timesaving, familiarity, service perception, attitudes towards 
SSTs usage, and intention to use SSTs, to determine the degree of association among the 
variables. The correlation coefficients were positive and significant as presented in Table 4.3. 
There was evidence of high correlation (0.89) among the extrinsic motivation factors, 
perceived usefulness and perceived timesaving, which had been suggested in previous SST 
adoption research (Cho, 2010). In areas of technology-augmented services, usefulness and 
timesaving can be perceived as similar constructs since useful service saves time and 
timesaving services are useful. Service perception, theorized as a moderator, was also highly 
correlated (0.87) to the intrinsic motivation factor—perceived enjoyment. Zeithmal and 
Bitner (2003) found a direct correlation between satisfaction and pleasure. Wang (2012) 
found that perceived enjoyment enhanced satisfaction. Good service perception results in 
satisfaction. This could mean that satisfied customers perceive enjoyment and the perception 
of enjoyment in technology usage leads to satisfaction. These high correlations among the 
constructs could pose collinearity problems in the causal analysis (discussed later in the 
chapter under Model Testing).    
 Measurement Model 
Constructs were subjected to confirmatory factor analysis (CFA) to further assess 
their dimensionality as obtained from EFA. Mplus version 7 statistical software was used for 
this analysis. The aim of CFA is to test the model’s fit. A measurement model with 45 items 
and 11 latent variables was tested through structural equation modeling (SEM), using a
  
7
9
 
 
Table 4.3  
Correlation Among Research Variables 
 
** Correlation is significant at the 0.01 level (2-tailed).  
Research 
Variables 
IS RS CS PU PT PE TA FM SP AT IN 
Individual-
self (IS) 
1.00           
Relational-
self (RS) 
0.74** 1.00          
Collective-
self (CS) 
0.73** 0.73** 1.00         
Perceived 
Usefulness 
(PU) 
0.36** 0.33** 0.37** 1.00        
Perceived 
Timesaving 
(PT) 
0.38** 0.37** 0.39** 0.89** 1.00       
Perceived 
Enjoyment 
(PE) 
0.27** 0.24** 0.28** 0.78** 0.78** 1.00      
Technology 
Comfort 
(TC) 
0.38** 0.33** 0.38** 0.65** 0.67** 0.68** 1.00     
Familiarity 
(FM) 
0.41** 0.38** 0.38** 0.64** 0.65** 0.56** 0.59** 1.00    
Service 
Perception 
(SP) 
0.27** 0.25** 0.28** 0.76** 0.76** 0.87** 0.66** 0.53** 1.00   
Attitude 
(AT) 
0.26** 0.25** 0.28** 0.74** 0.75** 0.81** 0.66** 0.54** 0.81** 1.00  
Intention 
(IN) 
0.28** 0.27** 0.29** 0.70** 0.72** 0.79** 0.64** 0.59** 0.79** 0.80** 1.00 
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maximum-likelihood estimation. Model fit was assessed through several fit indices. Chi- 
square statistics answer the extent to which the specifications (in the null hypothesis, namely 
factor loadings, factor variances, covariances, and residual variances) are valid or true 
(Byrne, 2012). Chi-square is considered a good indicator of model fit, but in the case of large 
samples (>200), or with large number of indicators (Byrne, 2012) and complex models, it is 
biased and other indicator of fit are needed (Hoelter, 1983).  
Rarely used as the only indication of the fit of the model (Byrne, 2012; Geiser, 2013), 
chi-square is always accompanied by other fit indices, such as Comparative fit indices (CFI) 
and Tucker-Lewis indices (TLI). The CFI is a normed index with values ranging 0.0 to 1.0, 
and closer to 1.0 is indicative of a well-fitting model. There are reports confirming that >0.90 
(Bentler, 1990) and >0.95 (Hu & Bentler, 1999) are considered representative of a better fit. 
Tucker-Lewis indices are non-normed with values that extend beyond the range of 0.0 to 1.0, 
meaning they can be lower than 0.0 and higher than 1.0. Values closer to 1.0 are considered a 
good fitting model. TLI values are not good indicators in the case of complex models and 
models with large indicator/parameters (Byrne, 2012).  
Root Mean Square Error of Approximation (RMSEA), another fit indices, determines 
how well the hypothesized model fits the sample data under analysis. RMSEA is sensitive to 
the number of estimated parameters in the model. Therefore, the complexity of the model 
could result in poor RMSEA values (Byrne, 2012). While CFI and TFI values are required 
closer to 1.0 for a good fit, RMSEA values below 0.05 indicate a good fit, values ranging 
from 0.08 to 0.10 are a mediocre fit, and anything above 0.10 indicate a poor fit (Byrne, 
2012). Hu and Bentler (1999) indicated 0.06 is a good RMSEA value for a good fit. When 
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the sample size is smaller compared to the indicators in a model, then RMSEA tends to reject 
the population models (Byrne, 2012).  
In essence, all fit indices are sensitive to the complexity of the model; this includes 
the present model with its large number of indicators, small sample size compared to 
indicators, and a sample size larger than 200 (Hoelter, 1983). With the complexity of the 
model in mind, if fit of the theoretical model is not acceptable, first the standardized residual 
matrices for construct validity are reviewed to assess large residuals, which could contribute 
to a poor fit. Standardized residuals are considered large if they exceed 2.58 (Byrne, 1998) 
and complicated when they form errors among other indicators.  
Second, factor loadings for each item are assessed for the presence of positive, 
significant item-to-factor loadings that support convergent validity of the model. Cross-
loading of items were observed to ensure discriminant validity. Large values of modification 
indices (MI) in the BY statement represented the presence of cross-loading on more than one 
factor (Byrne, 2012). Modification indices value in a WITH statement, representing the 
residual covariance, indicated that if a parameter is freely estimated, the chi-square statistics 
could decrease by approximately that amount (Geiser, 2013). When MI is large, the expected 
parameter change (EPC) value is checked for its strength and sign. EPC is the approximate 
value that a parameter is expected to attain, if it is estimated (Byrne, 2012). A positive sign 
for the EPC value would mean the relationship between the constructs is positive. There 
could be various causes for high (strong) EPC values – bias in responses, same questions 
repeated in positive and negative sentences, same questions reworded and repeated, etc. 
(Byrne, 2012; Geiser, 2013). Other factors, such as t-values and R², were examined to 
evaluate the strength of each item in a construct.  
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Confirmatory Factor Analysis by Construct 
Cultural-self 
Eighteen items were used to measure the cultural-self construct, which comprised 
individual-self, relational-self, and collective-self dimensions. Based on factor analysis, a 
three-factor model was obtained for this construct, consisting of six items each. Results of the 
CFA for cultural-self construct revealed a significant chi-square statistic (χ² = 757.49, df = 
132, p = 0.00), demonstrating a lack of fit of the data with the model. As previously noted, 
large sample sizes of 200 or more reduce the reliability of the chi-square statistic and 
associated p values. Thus, other fit indices (such as RMSEA) were used to measure the fit of 
models to data in this study (Byrne, 2011). The fit indices revealed a poor fit (CFI = 0.911, 
TLI = 0.897, RMSEA = 0.125, SRMR = 0.03, Ratio of χ²/df = 5.74). The latent variables 
exhibited discriminant validity, with none loading on more than one variable. Convergent 
validity was achieved in the factor analysis, as all estimated parameters were statistically 
significant at the 0.01 level (Appendix I). 
Perceived Usefulness 
Perceived usefulness was posited to be comprised of four items. The CFA produced a 
reasonably good fitting model, with no cross-loading items. The chi-square statistic was non-
significant (χ² = 1.66, df = 2, p = 0.436); however, the other fit indices were within the 
acceptable-to-good fit ranges (CFI = 1.00, RMSEA = 0.00, SRMR = 0.002, Ratio of χ²/df = 
0.83). All parameters were statistically significant (p < 0.01). 
Perceived Timesaving 
Perceived timesaving was indicated by four items. The analysis produced a non-
significant chi-square statistic (χ² = 4.227, df = 2, p = 0.121), which demonstrates that the 
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model fits the data well.  The other model fit indices were within the acceptable-to-good 
range. The CFI (0.99) indicated good fit, exceeding the cut-off point (greater than .95). Other 
fit indices also demonstrated an acceptable fit (RMSEA = 0.06, SRMR = 0.002, Ratio of 
χ²/df = 2.11). The model possessed a non-significant χ², indicating a good fitting model. 
Perceived Enjoyment 
A one factor perceived enjoyment model with five items produced a significant chi-
square, (χ² = 17.94, df = 5, p = 0.003).  The fit indices were within acceptable-to-good fit 
ranges (CFI = 0.994, RMSEA = 0.09, SRMR = 0.006, Ratio of χ²/df = 3.588). All variables 
loaded cleanly on one factor, which provides discriminant validity for the construct. All 
parameters were highly significant (p < .01) providing evidence for the convergent validity of 
the measure. 
Technology Comfort 
Technology comfort is a latent construct indicated by three items. All the three items 
were positive aspects of technology usage representing the comfort of the respondents with 
the technology. Results of the CFA, with three items for technology comfort, revealed an 
exactly identified model (χ² = 0.00, df = 0, p = 0.00). Though the model produced a χ² 
statistic that reflected the lack of fit of the model, other fit indices were within the 
acceptable-good fit ranges (CFI = 1.00, RMSEA = 0.00, SRMR = 0.00, Ratio of χ²/df = 
0.00). The RMSEA approached zero, indicating that the model fit the data perfectly (Geiser, 
2013). All parameter estimates were statistically significant at the 0.01 level offering support 
for the convergent validity of the measures. 
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Familiarity 
The familiarity factor consisted of five items. Two items were dropped due to low 
factor loadings and negative standardized residual variance. Results of the CFA with three 
items revealed an exactly identified model (χ² = 0.00, df = 0, p = 0.00). The other model fit 
indices demonstrated an acceptable model fit (CFI = 1.00, RMSEA = 0.00, SRMR = 0.00). 
All variables loaded on one factor each, which verifies the discriminant validity of the 
indicators. Convergent validity was also achieved, as each of the parameters in the model 
was statistically significant at the 0.01 level.  
Service Perception 
The service perception factor consisted of four items. All variables in the original 
scales were included in the initial model. The CFA produced a non-significant chi-square 
statistic (χ² = 0.051, df = 2, p = 0.9747), indicating that the model fits the data well. The other 
fit indices were within the acceptable fit ranges (CFI = 1.00, RMSEA = 0.00, SRMR = 0.00, 
Ratio of χ²/df = 0.025). The RMSEA was approaching 0, indicating that the model fit the data 
almost perfectly (Geiser, 2013). All of the variables loaded cleanly on only one factor each, 
which confirms the discriminant validity of the indicators. Convergent validity was also 
achieved, as all estimated parameters were statistically significant at the 0.01 level. 
Attitude 
Attitude is a latent variable that consisted of five items. Results of the CFA produced 
a significant chi-square statistic (χ² = 36.07, df = 5, p = 0.00). In addition to a significant 
value of the chi-square, other model fit indices were acceptable (CFI = 0.987, RMSEA = 
0.143, SRMR = 0.008, Ratio of χ²/df = 7.21). Convergent validity was achieved, as each of 
the parameters in the model was statistically significant at the 0.01 level.  
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Intention 
Intention was indicated by three items and produced an exactly identified model (χ² = 
0.00, df = 0, p = 0.00). The other fit indices were within the acceptable fit ranges (CFI = 1.00, 
RMSEA = 0.00, SRMR = 0.00). All parameters were statistically highly significant (p < 
0.01), providing evidence for the convergent validity of the measure. 
Overall, results of the initial series of CFAs revealed an acceptable fit for all nine 
constructs (cultural-self, perceived usefulness, perceived timesaving, perceived enjoyment, 
technology comfort, familiarity, service perception, attitude, and intention). Construct scales 
were evaluated for internal consistency using Cronbach‘s alpha coefficient, the composite 
scale reliability, and variance extracted. Scales for all nine constructs met or exceeded 
minimum level of acceptable reliability, .70 (Nunnally & Bernstein, 1994). Variance 
extracted also exceeded the minimum standard of .50 (Hair et al., 1992). The results of 
confirmatory factor analysis by construct are shown in Tables 1 through 9 in Appendix I.  
Model Testing 
  All variables (individual, relational-, collective-self, perceived enjoyment, 
technology comfort (previously technology anxiety), perceived usefulness, perceived 
timesaving, familiarity, service perception, attitudes, and intentions) were specified as latent 
variables. The latent variables were used to test the measurement model. 
Measurement Model Testing 
 The measurement model was based on factor structures resulting from confirmatory 
factor analysis (CFA). Specifying the measurement model helps test the factorial validity of 
the theoretical constructs. A full measurement model was used to conduct the final CFA. 
This model contained all 11 latent constructs and their indicator variables, and the 
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relationship between the constructs were analyzed by using the BY and WITH statements in 
Mplus. Analysis of the relationship of the constructs assessed the overall model fit.  
 CFA results for the full measurement model are presented in Table 4.4. Initial 
analysis of the measurement model showed a high correlation between items in the same 
construct and between constructs. An acceptable fit (Bentler, 1990; Byrne, 2012) was 
determined in the full measurement model CFA analysis (CFI/TLI= 0.929/0.922; RMSEA= 
0.072; SRMR= 0.048) with the chi-square test of model fit value at 2768.830, df 1072, and p-
value ≤0.001. Standardized residual variance larger than 2.58 was not found in the 
standardized test results (Byrne, 1998).  
 Structural Model Analysis 
 Structural model analysis employed three exogenous latent variables (individual-, 
relational-, and cultural-self), seven endogenous latent variables (perceived usefulness, 
perceived timesaving, perceived enjoyment, technology comfort (previously technology 
anxiety), attitudes, and intentions), and two moderator variables (familiarity and service 
perception). Mplus statistical software was utilized to conduct the causal model analysis by 
the maximum-likelihood estimation (MLM). The MLM enables the estimation of the 
parameters of the model with standard errors and an adjusted chi-square statistic (Muthén & 
Muthén, 2010). High correlation (see Table 4.3) among the items in the same construct and 
also between constructs resulted in non-convergence of the full model (Appendix C). 
However, in the current study, the full model was separated into a two-stage model to 
evaluate the theoretical associations and relationships between motivational factors and 
moderators to adoption of SSTs. Therefore, the two-step model was tested first to determine 
the variable associations.  
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Table 4.4 
Full Confirmatory Factor Analysis of Measurement Model 
Construct Variable Items Estimate S.E t-value p-value 
Individual-self 1 0.83 0.02 43.02 ≤ 0.001 
 2 0.88 0.01 62.41 ≤ 0.001 
 3 0.91 0.01 80.35 ≤ 0.001 
 4 0.89 0.01 69.65 ≤ 0.001 
 5 0.86 0.02 53.91 ≤ 0.001 
 6 0.87 0.02 56.37 ≤ 0.001 
Relational-self 1 0.87 0.02 55.72 ≤ 0.001 
 2 0.88 0.01 60.87 ≤ 0.001 
 3 0.91 0.01 80.98 ≤ 0.001 
 4 0.89 0.01 69.78 ≤ 0.001 
 5 0.91 0.01 77.90 ≤ 0.001 
 6 0.88 0.01 63.59 ≤ 0.001 
Collective-self 1 0.85 0.02 50.04 ≤ 0.001 
 2 0.89 0.01 66.95 ≤ 0.001 
 3 0.90 0.01 75.40 ≤ 0.001 
 4 0.89 0.01 69.39 ≤ 0.001 
 5 0.87 0.02 57.46 ≤ 0.001 
 6 0.84 0.02 47.25 ≤ 0.001 
Perceived Usefulness 1 0.93 0.01 114.08 ≤ 0.001 
 2 0.94 0.01 127.74 ≤ 0.001 
 3 0.94 0.01 125.04 ≤ 0.001 
 4 0.96 0.01 170.43 ≤ 0.001 
Perceived Timesaving 1 0.93 0.01 117.67 ≤ 0.001 
 2 0.97 0.00 275.79 ≤ 0.001 
 3 0.98 0.00 333.81 ≤ 0.001 
 4 0.97 0.00 215.58 ≤ 0.001 
Perceived Enjoyment 1 0.94 0.01 118.54 ≤ 0.001 
 2 0.95 0.01 142.95 ≤ 0.001 
 3 0.96 0.01 178.35 ≤ 0.001 
 4 0.95 0.01 153.47 ≤ 0.001 
 5 0.95 0.01 164.21 ≤ 0.001 
Technology Comfort 1 0.91 0.01 66.64 ≤ 0.001 
 5 0.82 0.02 38.82 ≤ 0.001 
 8 0.88 0.02 54.29 ≤ 0.001 
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Table 4.4- continued 
Construct Variable Items Estimate S.E t-value p-value 
Familiarity 3 0.80 0.02 37.59 ≤ 0.001 
 4 0.97 0.01 174.79 ≤ 0.001 
 5 0.99 0.01 209.10 ≤ 0.001 
Service Perception 1 0.94 0.01 130.39 ≤ 0.001 
 2 0.95 0.01 148.64 ≤ 0.001 
 3 0.96 0.01 174.98 ≤ 0.001 
 4 0.91 0.01 90.05 ≤ 0.001 
Attitude 1 0.94 0.01 126.46 ≤ 0.001 
 2 0.95 0.01 137.32 ≤ 0.001 
 3 0.95 0.01 140.18 ≤ 0.001 
 4 0.97 0.00 228.11 ≤ 0.001 
 5 0.95 0.01 159.78 ≤ 0.001 
Intention 1 0.88 0.01 60.86 ≤ 0.001 
 2 0.95 0.01 117.87 ≤ 0.001 
 3 0.93 0.01 96.69 ≤ 0.001 
 
Overall Model Fit 
 
Chi-square Df CFI/TLI RMSEA SRMR 
2768.830 1072 0.929/0.922 0.072 0.048 
 
 
Model 1 (Figure 2.2) consisted of three exogenous factors (individual-, relational-, 
and cultural-self), and six endogenous factors (perceived usefulness, perceived timesaving, 
perceived enjoyment, technology comfort (previously technology anxiety), attitudes, and 
intentions). The R2 for the endogenous variables ranged from 0.71 to 0.96. Some paths were 
determined to be insignificant (individual-self to technology anxiety, collective-self to 
technology anxiety, individual-self to use, relational-self to use, perceived usefulness to 
attitude, and perceived timesaving to attitude). This model produced a Chi-square value of 
3467.227 (df = 805, CFI/TLI = 0.867/0.858, RMSEA = 0.105), demonstrating lack of 
acceptable fit of the model to the data.  
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Model 2, which evaluated the moderating effects of familiarity and service perception 
on the relationship between motivation factors (perceived usefulness, perceived timesaving, 
perceived enjoyment, technology comfort (previously technology anxiety)) and attitude 
towards SSTs (Figure 2.3), reported a chi-square value of 773.886 (df =303, CFI/TLI = 
0.967/0.962, RMSEA = 0.072). The CFI value showed a good fit >0.95 (Bentler, 1999), but 
the RMSEA value displayed a moderate fit (Byrne, 2012). This model consisted of 
motivational factors (perceived usefulness, perceived timesaving, perceived enjoyment, 
technology anxiety) as exogenous variables, moderators (familiarity and service perception), 
and attitude as the endogenous variable. The R2 values ranged from 0.75 to 0.96. All paths 
were determined non-significant. 
 High correlation (Table 4.3) among constructs resulted in non-convergence of the full 
model. The measurement model converged to a proper solution, but the structural model did 
not, indicating a problem with structural associations. By analyzing the standardized output 
in the measurement model, it was established that a number of factor correlations were 
exceptionally high (e.g., r >0.93). This suggested a possible collinearity among some of the 
latent variables (personal communication with Dr. William T. Abraham, Assistant Scientist, 
Department of Psychology, Iowa State University, May 27, 2014). Collinearity (a high 
degree of overlap among factors) was proposed as one of the possible causes of non-
convergence in the structural model and is reported to cause convergence problems in two 
ways (Byrne, 2012; Geiser, 2013; Kline, 2011). First, if there was a very strong correlation 
between two factors (e.g., perceived timesaving and perceived usefulness) not estimated in 
the model, the misspecification due to fixing this association at zero could result in non-
convergence (Kline, 2011). Essentially, if two factors correlate at greater than 0.88 and this 
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correlation is not modeled, the model is severely misspecified (Kline, 2011). The residual 
correlation of perceived usefulness and perceived timesaving was at 0.972, indicating that the 
model was misspecified.  
The second possibility, related to overlap among the factors, was the prediction of 
one factor from many that relates strongly and could result in “overfitting” (Byrne, 2012). It 
was possible the R2 for one or more factors predicted could be approaching zero. Because a 
variance cannot be zero, the statistical program was not reaching convergence. Given the 
high factor loadings and some of the strong correlations among indicators, as seen in the 
CFA (see Table 4.4), it was also possible the 11 latent variables were “overfitting” as well. 
That is, the model may not have 12 distinct constructs. The high degree of correlation among 
some of the factors was deemed consistent with this possibility of “overfitting.” A high 
correlation was seen between the cultural-self dimensions (0.0.94), and perceived usefulness 
and perceived timesaving (0.97). However, if the factor correlation was sufficiently close to 
1.00 to indicate a perfect overlap, the measurement model would not converge either, as 
evident from the present model.  
Non-convergence was rectified by using a few different approaches. The first step 
was to examine factor correlations from the measurement model (Kline, 2011) to look for 
strong correlations among variables in the measurement model that were not estimated in the 
structural model (personal communication with Dr. William T. Abraham, Assistant Scientist, 
Department of Psychology, Iowa State University, May 27, 2014). This situation is identical 
to the case in a regular regression, where two predictors correlate with an outcome when 
isolated, but neither is significant once both are included in the model due to a high degree of 
association among the predictors themselves. The second approach was examining the 
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structure of the residual variance/covariance for the measured indicators (Byrne, 2012). 
Based on modification indices (MI) from the measurement model, there were certainly some 
sizeable residual correlations not included in the structural model. Estimating these may not 
be justified—that is, high residual correlations may be indicative of cross-loadings for a 
single item on two or more factors (Byrne, 2012). Finally, if the measurement structure is 
flexible, i.e., not entirely theory driven, then collapsing multiple factors into a single latent 
variable to find fewer than 11 factors that could account for the structure in the data (personal 
communication with Dr. William T. Abraham, Assistant Scientist, Department of 
Psychology, Iowa State University, May 27, 2014; personal conversation with Dr. Mack C. 
Shelley, University Professor, Departments of Statistics and Political Science, Iowa State 
University, May 20, 2014). The step by step process of re-specification of the measurement 
model to resolve the non-convergence issues is discussed in the following sections. 
Re-specification of the Measurement Model 
 The re-specified model was based on an evaluation of correlations among items and 
factors, factor loadings for each item, standardized residuals of the items, modification 
indices (MI), and the signs in the EPC (expected parameter change). In this research study, 
development of the re-specified measurement model was guided by the results from the 
initial CFA of the measurement model (see Table 4.4), where correlations among variables, 
MI, and EPC were checked for re-specification. This alternate model was evaluated for 
model fit. 
A two-step modeling approach (Kline, 2011) to diagnose the measurement model 
misspecification was used for data analysis. In the first step, the structural model is re-
specified as the CFA model. The original CFA model is then analyzed for data fit. The 
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original CFA showed an adequate model fit, but that it could be enhanced by re-specification. 
Second, once an acceptable measurement model is achieved, different structural models with 
the re-specified measurements are compared to the re-specified CFA model for model fit.  
 A starting point for re-specification was to check the factor loadings in the EFA for 
all variables. Some of the items might have factor loadings less than 0.20 (Kline, 2011) for 
the factors they are assigned. However, in the present data, all factor loadings were higher 
than 0.50. The next step was to inspect the correlation residuals and the MI. From the data 
recorded in the CFA analysis of the measurement model, it was determined that a high 
correlation existed between perceived usefulness and perceived timesaving at 0.97, and the 
cultural-self dimensions of individual-, relational-, and collective-self correlated at over 0.94. 
The correlations between the residual variables were statistically significant and large. The 
correlation between residual variables relational-self with individual-self was 0.95, 
collective-self with individual- and relational-self was 0.951 and 0.939, respectively. This 
could mean that all three different scales of the cultural-self perspective measure the same 
factor and were loading on each other. Additionally, all indicators of the perceived 
timesaving and perceived usefulness measure the same factor and load on each other. The 
high correlation among constructs also revealed that some of the constructs were measuring 
the same concept. The process of combining the constructs from their correlations and 
modification indices were followed to proceed with the modeling process.  
Modification indices helped to analyze which restrictions in the model could be 
relaxed to obtain a good model fit. Large MIs indicate that a “specific restriction is related to 
global misfit” (Geiser, 2013, p. 47). The first step was to check for cross-loading in the MI. 
Item “time1” in the perceived timesaving construct, which asked if the consumer would save 
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time by using SSTs, cross-loaded on perceived usefulness. Item “att1” in the construct 
attitude, representing the consumer’s good or bad feelings  in using SSTs, cross-loaded on 
both perceived enjoyment and service perception.  
Therefore, the initial CFA measurement model was modified as guided by 
information obtained from the MI and the residual variance from the output. The refinement 
of the measurement model was completed one item or construct at a time to obtain a good 
fitting model.  The MI in the initial CFA, item “fam3,” which asked about prior use of 
technology-based products/service, was cross-loaded on both perceived usefulness and 
technology anxiety constructs. As a first step, “fam3” was removed. This improved the CFA 
model fit, but there was no convergence in the structural model. In this process, since 
perceived usefulness and perceived timesaving had high correlations and were cross-loaded 
on each other, indicators of perceived timesaving were combined with perceived usefulness 
and called perceived usefulness.  
Next, cultural-self dimensions (individual-, relational-, and collective-self) were 
addressed. All three factors of the cultural-self perspective were highly correlated and cross-
loaded on each other, suggesting the consumer in India had a more holistic approach to 
shopping and using retail technologies, whereby they retain their different cultural roots and 
also have a global perspective. Therefore, these three cultural factors were also combined 
into one factor, cultural-self. This produced an adequately fitted measurement model as well 
as a measurable structural model. The re-specified model resulted in good model fit (see 
Table 4.5) with the chi-square value at 2877.052 (df = 1052, p-value ≤0.001, CFI/TLI = 
0.922/0.917, RMSEA = 0.076, SRMR = 0.036).  
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Table 4.5  
 
Re-specified Full Confirmatory Factor Analysis of Measurement Model 
Construct Variable Items Estimate S.E t-value p-value 
Cultural-Self IS1 0.82 0.02 42.75 ≤ 0.001 
 IS2 0.86 0.02 56.88 ≤ 0.001 
 IS3 0.89 0.01 69.44 ≤ 0.001 
 IS4 0.88 0.01 62.43 ≤ 0.001 
 IS5 0.85 0.02 51.75 ≤ 0.001 
 IS6 
RS1 
RS2 
RS3 
RS4 
RS5 
RS6 
CS1 
CS2 
CS3 
CS4 
CS5 
CS6 
0.86 
0.86 
0.86 
0.88 
0.88 
0.88 
0.86 
0.83 
0.87 
0.88 
0.88 
0.85 
0.83 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
54.78 
55.95 
55.78 
66.08 
64.39 
65.95 
55.92 
45.39 
59.39 
63.44 
65.91 
50.38 
45.59 
≤ 0.001 
≤ 0.001 
≤ 0.001 
≤ 0.001 
≤ 0.001 
≤ 0.001 
≤ 0.001 
≤ 0.001 
≤ 0.001 
≤ 0.001 
≤ 0.001 
≤ 0.001 
≤ 0.001 
Perceived Usefulness PU1 0.92 0.01 98.45 ≤ 0.001 
 PU2 0.93 0.01 115.17 ≤ 0.001 
 PU3 0.93 0.01 106.94 ≤ 0.001 
 PU4 0.95 0.01 165.09 ≤ 0.001 
 PT1 0.95 0.01 142.42 ≤ 0.001 
 PT2 
PT3 
PT4 
0.97 
0.97 
0.96 
0.00 
0.00 
0.01 
225.30 
246.31 
180.59 
≤ 0.001 
≤ 0.001 
≤ 0.001 
Technology Comfort TC1 0.91 0.01 63.82 ≤ 0.001 
 TC5 0.82 0.02 38.71 ≤ 0.001 
 TC8 0.89 0.02 56.25 ≤ 0.001 
Perceived Enjoyment PE1 0.93 0.01 116.83 ≤ 0.001 
 PE2 0.95 0.01 144.89 ≤ 0.001 
 PE3 
PE4 
PE5 
0.96 
0.95 
0.96 
0.01 
0.01 
0.01 
177.85 
153.59 
166.09 
≤ 0.001 
≤ 0.001 
≤ 0.001 
Familiarity FM4 0.96 0.01 99.32 ≤ 0.001 
 FM5 0.99 0.01 113.39 ≤ 0.001 
Service Perception SP1 0.94 0.01 132.03 ≤ 0.001 
 SP2 0.95 0.01 149.22 ≤ 0.001 
 SP3 0.96 0.01 174.97 ≤ 0.001 
 SP4 0.91 0.01 89.67 ≤ 0.001 
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Table 4.5- continued 
 
Construct Variable Items Estimate S.E t-value p-value 
Attitude AT1 0.94 0.01 126.01 ≤ 0.001 
 AT2 0.95 0.01 137.29 ≤ 0.001 
 AT3 0.95 0.01 141.34 ≤ 0.001 
 AT4 0.97 0.00 226.44 ≤ 0.001 
 AT5 0.95 0.01 161.04 ≤ 0.001 
Intention IN1 0.88 0.01 59.90 ≤ 0.001 
 IN2 0.95 0.01 120.45 ≤ 0.001 
 IN3 0.93 0.01 95.19 ≤ 0.001 
IS-Individual-self, RS-Relational-self, CS-Collective-self, PU-Perceived Usefulness, PT-Perceived 
Timesaving, TC-Technology Comfort (previously Technology Anxiety), FM-Familiarity, AT-
Attitude, In-Intention 
 
Overall Model Fit 
 
Chi-square Df CFI/TLI RMSEA SRMR 
2877.052 1052 0.922/0.917 0.076 0.036 
 
 
Re-specified Structural Model Testing 
The next approach in re-specification of the structural model was the estimation of 
structural parameters and testing the hypothesized relationships. According to Byrne (2012), 
Geiser (2013), and Kline (2011), re-specification of a structural model should consider the 
value for MI, the sign and value for EPC, and the standardized residuals. The new CFA 
measurement model was applied to obtain the re-specified structural model (Figure 4.1). The 
model consisted of one exogenous variable (cultural-self), five endogenous latent variables 
(perceived usefulness, perceived enjoyment, technology comfort, attitudes, and intentions), 
and two moderator variables (familiarity and service perception). This causal model analysis 
was conducted by the maximum-likelihood estimation using Mplus version 7 statistical 
software. The moderation interaction between the latent variables of motivation factors 
(perceived usefulness, perceived enjoyment, and technology comfort) and attitudes 
moderated by familiarity and service perception was tested by the MLR estimation 
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(maximum likelihood estimation with robust standard errors) (Muthén  & Muthén , 2010), 
using Mplus version 7. Squared multiple correlation values (R2) for the endogenous variables 
ranged from 0.66 to 0.94. Standardized path estimates (Appendix J) and t-ratios for each path 
with fit indices are presented in Table 4.6. The results of this analysis revealed significant 
relationships for six out of 13 hypothesized paths. The validity of some of the paths related to 
cultural-self, motivation factors, attitude, and intention were significant, while insignificant 
results were revealed for the moderator paths in the model. Structural equation modeling of  
the re-specified structural model showed a good fit (Byrne, 2012) to the data with a chi-
square value of 866.073 (df= 391, p=<0.001), CFI= 0.963, TLI= 0.958, RMSEA = 0.063, and 
SRMR = 0.038. Table 4.6 presents the results of the hypothesis testing in the re-specified 
structural model. 
Hypothesis Testing 
The research hypotheses were proposed in view of the literature and two theories, 
Brewer and Chen’s (2007) Cultural-self Perspective and Davis et al.’s (1989) Technology 
Acceptance Model. Since the data did not fit the proposed research model, a new structural 
model (see Figure 4.1) that fit the theoretical propositions as well as the data, was evaluated. 
The new structural model was obtained by re-specifying the measurement model. Results of 
each hypothesis test are discussed below in sequential order and are listed in Table 4.6. 
During the re-specification of the measurement model, constructs of perceived usefulness 
and perceived timesaving were combined into a single construct, perceived usefulness; and 
individual constructs of the cultural-self perspective (individual-, relational, and collective-
self) were also combined into a single composite construct, cultural-self. Individual cultural-
self perspectives were hypothesized to have a positive relationship with perceived usefulness
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Figure 4.1: Re-specified structural model: The relationship of cultural-self and motivational factors, and moderating 
effect of familiarity and service perception, to Indian consumers’ attitudes and intentions to use SSTs in the consumer 
goods retail setting. 
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Table 4.6  
Hypotheses Testing Results: Standardized Path Coefficients with t-ratios for the Re-specified 
Structural Model 
Hypothesis Paths  Estimate S.E t-value p-value 
1a Cultural-self to PU 0.466 0.046 10.125 ≤ 0.001 
1b Cultural-self to PE 0.341 0.052 6.543 ≤ 0.001 
1c Cultural-self to TC 0.490 0.047 10.405 ≤ 0.001 
2 PU to AT 0.184 0.074 2.489 0.013 
3a PE to AT 0.426 0.115 3.716 ≤ 0.001 
3b TC to AT 0.201 0.063 3.207 0.001 
4 PU to AT Moderated by FM* -0.029 0.044 -0.653 0.514 
5a PE to AT Moderated by FM* -0.019 0.027 -0.712 0.476 
5b TC to AT Moderated by FM* -0.010 0.026 -0.383 0.702 
6 PU to AT Moderated by SP* -0.069 0.034 -2.168 0.155 
7a PE to AT Moderated by SP* -0.032 0.027 -1.217 0.224 
7b TC to AT Moderated by SP* -0.023 0.026 -0.888 0.451 
8 AT to IN 0.865 0.017 51.043 ≤ 0.001 
PU-Perceived Usefulness, PE-Perceived Enjoyment, TC-Technology Comfort, FM-Familiarity, SP-
Service Perception, AT-Attitude, IN-Intention. 
*MLR estimation. 
and perceived timesaving (H1a). A positive and significant relationship was found between 
perceived usefulness and cultural-self (β = .46; p < .001), supporting the hypothesis that 
cultural-self positively influences perceived usefulness of SSTs (H1a) for Indian consumers. 
Intrinsic motivation factors consisted of perceived enjoyment and technology 
comfort. Posited relationships between intrinsic motivation factors, perceived enjoyment and 
technology comfort showed significant results. Perceived enjoyment was also positively 
related to cultural-self (β = .34; p < .001), supporting H1b. This indicated that cultural-self 
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positively impacted the perceived enjoyment of SSTs for Indian consumers. The technology 
comfort construct (previously technology anxiety) was hypothesized to have a negative 
impact with individual-self and a positive impact with collective-self; but the technology 
comfort construct showed a positive significant result (β = .49; p < .001) to cultural-self, 
which was the composite construct of individual-, relational-, and collective-self.  This 
partially supported the assumption that technology comfort (formerly anxiety) was 
influenced by cultural-self (H1c) for Indian consumers. 
The next hypothesis series was related to motivation factors and attitude towards 
using SSTs. Results showed perceived usefulness (the composite of perceived usefulness and 
perceived timesaving) had no significant effect on the attitude towards SSTs (H2); hence, no 
support was found for this hypothesis. Hypothesis 3a addressed the relationship between 
perceived enjoyment and attitude towards SSTs. A positive, significant relationship was 
found in the analysis (β = .42; p < .001), supporting H3a. Support was also found for H3b, as 
results indicated a significant relationship between technology comfort (formerly technology 
anxiety) and attitudes towards using SSTs (β = .20; p = .001). The items included in the 
technology comfort construct revealed respondents’ ease at using technology, a positive 
attitude towards technology.  
Hypotheses series 4-7 tested the moderating effects of familiarity and service 
perception on Indian consumers’ attitudes towards using SSTs. From the analysis, the 
relationship between perceived usefulness (composite of perceived usefulness and perceived 
timesaving) with attitudes towards SSTs was not moderated by familiarity (H4) (β = -0.02; p 
>0.05) and service perception (H6) (β = -0.06; p >0.05); hence, no support was found for 
hypotheses H4 and H6.  Familiarity (H5a) (β = -0.01; p >0.05) and service perception (H7a) 
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(β = -0.03; p >0.05) were not found to have an effect on the relationship between perceived 
enjoyment and attitudes towards SSTs. Therefore, both H5a and H7a were not supported. 
Based on the SEM results, H5b, relating to the moderation effect of familiarity (β = -0.01; p 
>0.05), and H7b, relating to moderating effects of service perception (β = -0.02; p >0.05), on 
the relationship between technology anxiety and attitudes towards using SSTs were both 
determined to be insignificant. It was surprising to find that familiarity and service perception 
did not positively moderate motivation factors with attitudes towards using SSTs. Thus, the 
adoption of SSTs did not depend on the familiarity of the technology or the employee-service 
unavailability in the present study. 
Finally, in an effort to understand future patronage of SSTs, the relationship between 
attitudes and intentions to use SSTs was assessed (H8). A positive, significant relationship 
was found between attitudes towards SSTs and intentions to use SSTs in the Indian retail 
environment (β = 0.86; p <0.001), thus supporting hypothesis H8. A final path model 
showing only the significant hypothesized relationships regarding SSTs is presented in 
Figure 4.2.
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Figure 4.2: Re-specified structural model showing the significant hypothesized relationships of SSTs adoption in the 
Indian consumers’ goods retail setting. 
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CHAPTER 5. SUMMARY AND CONCLUSIONS 
This chapter presents a summary of the research results. Based on the findings from 
this research, conclusions, implications, limitations, and recommendations for future research 
are discussed.  
Summary of Research 
 The growing technology investment in Indian retail (worth INR 1155 crores or about 
USD 200 million total by 2013 [Retailers Association of India, 2012]) and the 
implementation of SSTs by retailers warrants a timely analysis of the factors that influence 
SST adoption by Indian consumers. Retailers in India, both domestic and international, are 
attracting customers by using self-service technologies, such as Internet shopping (Adapa, 
2008), self-service checkouts, kiosk sales, and other innovations (Mehta, 2012). Since the 
Indian government currently prohibits international retailers from having a presence on the 
Internet (Retail Angle, 2012), differentiation in retailing strategies by domestic and 
international retailers is often based on innovative store-based technologies (Mehta, 2012).  
Retail technologies such as in-store kiosks and self-checkout have been tested in India 
by international retail entrants (Reinartz, Dellaert, Krafft, Kumar, & Varadarajan, 2011). 
Indian consumers’ increasing spending capabilities and their discerning international taste 
(A.T. Kearney, 2011) are also changing the way retailers do business in India. Presently, self-
checkouts and in-store kiosks are available in only a few urban areas in India. Along with the 
technology currently available, the findings from this study would help retailers manage and 
promote SSTs to ensure consumer acceptance and proliferation of SSTs in other urban and 
rural areas. Thus, the rapidly growing Indian retail sector at USD 520 million (Retailers 
Association of India, 2014) and the emerging use of store-based technologies like kiosks and 
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self-checkouts present a pressing need to understand Indian consumers’ views on acceptance 
and use of self-service technologies (SSTs).  
The purpose of this study was to investigate the role of culture in Indian consumers’ 
adoption and use of SSTs. Specifically, this study attempted to explain the effects of cultural-
self (Brewer & Chen, 2007) on Indian consumers’ motivations, attitudes, and intentions to 
use SSTs. To fulfill the objectives set for the study, the following steps were conducted.  
First, variables that could have an impact on Indian consumers’ SST usage were identified—
cultural-self dimensions and intrinsic and extrinsic motivation factors (perceived enjoyment, 
technology anxiety, perceived usefulness, and perceived timesaving). Second, a theoretical 
model that integrated these research variables was proposed. Third, a research model was 
empirically tested and subsequently re-specified. 
Using a mall-intercept survey technique, data were collected from Indian consumers 
for analysis of this study. Data were collected from shoppers in two different cities – 
Bangalore in south India and Delhi in north India. A trained data collection staff from a 
market research firm systematically approached 905 Indian shoppers, according to specified 
selection methods. Of these 905 shoppers, 401 respondents participated for a response rate of 
44.31 percent. Of the 401 surveys collected, a total of 302 were deemed complete and usable 
for statistical analysis. 
Data analysis was conducted in two stages: (1) preliminary analysis consisting of 
descriptive analysis, exploratory factor analysis (EFA), and confirmatory factor analysis 
(CFA); and (2) model testing. Exploratory and confirmatory factor analysis were used to 
identify the items contained in the model’s constructs. Principal component analysis with 
varimax rotation was employed for multi-item research variables to evaluate the 
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dimensionality of the items. All constructs resulted in a one-factor model. Internal reliability 
of these variables was assessed by a minimum Cronbach’s alpha coefficient of 0.70. All 
constructs demonstrated Cronbach’s coefficients above 0.70. Correlation analysis was 
conducted at the item and construct level. Multi-collinearity (e.g., r>0.93) was found among 
constructs, such as all cultural-self dimensions (individual-, relational-, and collective-self) at 
over 0.94, perceived usefulness and perceived timesaving at 0.97, and perceived enjoyment 
and service perception at 0.97. Confirmatory factor analysis was conducted using Mplus 
version 7 to test the measurement model. The CFA demonstrated good fit of the model to the 
data. 
Testing of the measurement model was conducted and confirmed through CFA 
analysis. A high correlation among the constructs resulted in a non-convergence model. 
Cross-loading was discovered among the factors, one factor predicting more than one 
construct. The three constructs of cultural-self (individual-, relational-, collective-self) were 
combined into one composite construct, cultural-self. Perceived usefulness and perceived 
timesaving constructs were also combined to form one construct, perceived usefulness. 
Therefore, re-specification of the CFA model and testing a re-specified structural model was 
concluded as the next step. All changes in the re-specified CFA model were based on the 
modification indices (MI) presented by the initial CFA data analysis, which denoted a high 
correlation among constructs. Model fit was assessed using chi-square statistics, comparative 
fit index (CFI), Tucker-Lewis fit index (TLI), and the root mean square error of 
approximation (RMSEA).  
Initially each component of the cultural-self perspective (individual-, relational-, and 
collective-self) was individually hypothesized to have an impact on each of the motivational 
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factors (perceived enjoyment, technology anxiety, perceived usefulness, perceived 
timesaving). These formed hypotheses H1a-H1c and H2a-H2c (see Figure 2.2). Each 
motivation factor was hypothesized to impact attitude in utilizing SSTs, forming hypotheses 
H3a-H3b and H4a-H4b (see Figure 2.2). Similarly, moderating factors (familiarity and 
service perception) were hypothesized to have an effect on the relation between motivation 
factors and attitude toward using SSTs (hypotheses H5a-H5b, H6a-H6b, H7a-H7b, H8a-H8b 
- refer to Figure 2.3).  
During factor analysis, some of the factors resulted in high correlation, meaning they 
were representing one single factor instead of two or three individual factors. Therefore, all 
the three individual cultural-self perspectives (individual-, relational-, and collective-self) 
were combined into a single factor of cultural-self. The extrinsic motivation factors 
(perceived usefulness and perceived timesaving) were combined into a single factor of 
perceived usefulness (refer to Figure 4.1). The EFA for technology anxiety resulted in items 
that represented consumers’ comfort at using technology and not their anxiety, and was 
therefore renamed technology comfort. Thus, hypotheses 1a–1c assessed relationships among 
the dimensions of cultural-self and Indian consumers’ extrinsic and intrinsic motivations. 
Hypotheses 2, 3a, and 3b tested the relationship between the extrinsic and intrinsic 
motivation factors and attitude toward using SSTs. It was determined that only the path 
between the perceived enjoyment and technology comfort constructs was significant. 
Hypotheses 4, 5, 6, and 7 explored the moderation effect of familiarity and service perception 
on the relationship between extrinsic and intrinsic motivation factors, and attitudes toward 
using SSTs. The moderation effect was not supported and the causal test revealed it was non-
significant. Hypothesis 8 measured the relationship between attitudes and intentions and was 
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found to be significant. Results indicated an acceptable fit of the model to the data [Chi-
square value of 866.073 (df= 391, p=<0.001), CFI= 0.963, TLI= 0.958, RMSEA = 0.063, and 
SRMR = 0.038], and the majority of the paths were statistically significant (p<0.001). 
Conclusions 
 The primary aim of this study was to investigate the relationships between cultural-
self and motivation factors regarding SST usage by Indian consumers in retail settings. 
Analysis of the cultural-self construct (individual-, relational-, and collective-self) revealed 
that only one overarching factor existed for Indian consumers. This structure has been 
justified in previous studies, where Oyserman et al. (2002) suggested that individual and 
collectivistic natures can be present in the same culture. The cultural traditions of Indian 
consumers are changing. Young Indian consumers, who form about 66 percent of the Indian 
population (Rajiv Gandhi National Institute of Youth Development, n.d.), are becoming more 
Westernized (Kiran & Jhamb, 2011). This younger, educated population has a holistic, global 
attitude and an individualistic approach, but they also desire relational and collective 
environments. Hence, the Indian consumers culturally cross-shop, meaning they adopt their 
cultural-self to the situation or the context of shopping. In the technology usage perspective, 
Indian consumers showed an enthusiasm to try and learn technology regardless of their 
cultural orientation. Self-service technologies are new to Indian retail and under-researched. 
The eagerness shown by Indian consumers in this study to use technology should propel 
more retailers to invest in these SSTs and support customers in using them.   
 In addition to the cultural-self framework, the Technology Acceptance Model (TAM) 
also framed this study. The TAM has been applied extensively in the U.S. and other Western 
countries to examine SST use. There is little empirical evidence to support its validity in 
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other cultures, including India. The Technology Acceptance Model also suggests technology 
usage is determined by behavioral intentions (Davis, 1989), meaning the intention to use the 
technology in the future. Overall, three main conclusions related to the literature emerge 
from the results of this study. The first was that users’ intrinsic motivations and specifically 
perceived enjoyment have more explanatory variable for usage behavior than do extrinsic 
motivation factors. While the use of perceived enjoyment as an intrinsic variable is 
recognized in the usage intention literature, this could be the first research on SST adoption 
in the Indian context that has proven the importance of perceived enjoyment of the SST in 
Indian retail environment.  
The second conclusion was the collinearity of perceived usefulness and perceived 
timesaving. Though perceived ease of use determined both perceived usefulness and 
perceived timesaving (Davis, et al., 1992), this study may be the only one on SST research in 
the Indian context where consumers saw little or no distinction between the constructs of 
perceived usefulness and perceived timesaving; and Indian consumers viewed both the 
usefulness and timesaving options of the SSTs as givens and not determinants of adoption. 
The third conclusion relates to the irrelevance of perceived usefulness (PU) in a non-Western 
cultural context. Perceived usefulness focuses on using a technology without much effort 
(Davis, 1989). Perceived instrumental value (or usefulness) has been a crucial factor in 
adoption (Khare, Singh, & Khare, 2010) and continued technology usage (Agrifoglio et al., 
2012; Lu et al., 2003; Pikkareinen et al., 2004). A possible reason for this finding is that a 
majority of the respondents in this study held a college degree (90.4%) and were employed 
(95.37%). This means that this study sample has been acclimated to technology usage during 
their education as well as it being an everyday necessity in their work life. The consumers in 
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this sample recognize the usefulness of technology due to their exposure to it, and therefore 
do not perceive it as a vital factor in determining behavior. 
Cultural-self as a single composite factor and its relationship to the motivation factors 
(perceived usefulness, perceived timesaving, perceived enjoyment, and technology 
comfort/previously technology anxiety) were tested by maximum likelihood estimation using 
Mplus version 7 statistical software. Perceived usefulness and perceived timesaving explored 
the extrinsic motivation factor to determine the concept of use and time, respectively, of SST 
usage and were found to be one single factor for Indian consumers. This suggested that 
saving time while using SSTs was a useful concept, and while being useful, SSTs could in 
fact also be time-savers. This composite construct, named perceived usefulness, in relation to 
culture, was observed by Indian consumers as a positive requirement in using SSTs. 
Perceived enjoyment and technology comfort (formerly anxiety) were deemed important 
statistically by the Indian consumers in this study regarding SST use. Technology comfort 
was found to be positively significant with the singular composite variable of cultural-self. 
Consumers who participated in this study were apparently positively influenced by 
technology, and therefore were comfortable with technology in a shopping context.   
Among the four antecedents of attitude towards using SSTs by Indian consumers 
(perceived usefulness, perceived timesaving, perceived enjoyment, and technology 
comfort/previously technology anxiety), perceived enjoyment was significant and had the 
strongest relationship (β=0.426, t=3.716) on attitude toward using SSTs in the Indian retail 
environment. These results indicated that the perception of pleasure while using SSTs was a 
critical factor for Indian consumers. This is consistent with a survey conducted by A.C. 
Nielson (2010) that reported 22 percent of Indians shopped once a week and 32 percent 
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shopped once a month for pleasure. Khare et al. (2010) recounted the novelty-seeking 
behavior of the Indians. The technology comfort construct was also determined to be 
significant (β=0.201, t=3.207), thus indicating that the participants, most of whom were 
college degree holders (90.4%) and employed (95.37%), were comfortable using technology 
because they had become acclimatized to technology during education and employment. The 
relationship between perceived usefulness (combined factor of perceived usefulness and 
perceived timesaving) and attitudes towards using SSTs was determined to be non-
significant. This can be interpreted as perceived usefulness, which includes both use and time 
factors, are not major influences while learning a new technology for Indian consumers. This 
could largely depend on the demographics of the respondents in this study, who were 
educated, employed, and living in urban areas. These respondents are receptive to 
technological innovations in retail and accustomed to trying new technologies.   
Another interesting and surprising finding from this exploratory study was the non-
significant effect of the moderating variables of familiarity and service perception on the 
relationship between motivation factors and attitudes towards using SSTs. This finding was 
in opposition to previous studies on familiarity (Agro et al., 2005; Cho 2011; Kinard et al., 
2009; Kober et al., 2010) and service perception (Cunningham et al., 2009; Curran & Meuter, 
2007; Meuter et al., 2003) in the technology-assisted service environments, which found 
familiarity with a service and service quality perceptions to have strong effects on attitude in 
new technology adoption areas. A willingness to learn a new technology, even when 
unfamiliar, can be one of the inferences in this study. Furthermore, the age and educational 
background of the respondents in this study lead to the deduction that consumers exposed to 
technological advancements at school or the workplace are more prone to try new 
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technologies in the retail setting. This exposure to technologies also can explain the 
insignificant results of service perception, since the consumer can transfer experiences from 
one kind of technology (e.g., mobile shopping) to SSTs, and learn to use the new SST on 
his/her own without employee assistance.  
Implications 
 This study was an initial endeavor to systematically understand Indian consumers’ 
attitudes and intentions to use SSTs in retail stores. The findings from this study provide a 
variety of noteworthy implications to retail practitioners with insight into the cultural-self 
perspective and the Technology Acceptance Model for the potential adoption of SSTs in the 
Indian retail environment. First, it explores the cultural-self perspective as it pertains to 
Indian society as well as Indian consumers using SSTs. According to the results of this study, 
urban Indian consumers were more homogenous in the use of technology-moderated services 
in the retail environment and were not divided into the distinct definitions of individual-, 
relational-, and collective-self. Therefore, no significant distinction was revealed to define 
separate groups. The majority of respondents in this study was in the age range of 31-50 
years and well educated. This suggests that these consumers, who were familiar with the 
global individualistic approach overall, would consequently be comfortable bringing that 
attitude to shopping as well. These consumers, who are fairly Westernized, are more fluid in 
their shopping behavior and less rigid and prescribed regarding technology and retail 
interactions (Bharadwaj, Kumar, & Kim, 2010).  
Previous research on Indian consumers (Patney, 2010) found shopping behavior 
differences among cultural groups. In traditional retail shopping, as noted by Patney (2010) 
and Sternquist (2007), Indian consumers were either individualists, conscious of the product 
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and price, or collectivist, shopping to impress or with others.  However, these studies were 
not conducted in a technology-based service environment, like SSTs. Results from the 
present study show that Indian consumers, as a group, are cultural cross-shoppers, which 
means that they move easily from being an individual- to a relational- to a collective-self 
person in the present shopping environment, which encompasses SSTs-driven shopping, mall 
shopping, and traditional kirana shopping. Within the technology-based service environment 
(SSTs), Indian consumers overall are fluid and more open to trying new technologies, largely 
due to their eagerness to adopt Western shopping environments (Kavilanz, 2007). Thus, 
marketing communication messages on SST shopping environments should target all aspects 
of the cultural-self, rather than just one. Educated and employed individuals, as exemplified 
by the participants in this study, could be attracted by savings, convenience, pleasure, 
interactive-features, and social concepts in advertising communication. These consumers are 
functional (economic) shoppers, emotional (entertainment) shoppers, and social 
(family/friends-oriented) shoppers.  This large segment of Indian SST shoppers seems to 
attach significant importance to price, time, aesthetics, pleasure, and also family and friends. 
A kiosk model, where the consumer can shop with his/her friends and at competitive prices 
without spending much time would be the best targeted communication for these young, 
educated, and working Indian consumers. 
Second, this study examined the antecedents that drive consumers’ intentions to use 
SSTs in the Indian retail environment. Perceived usefulness and perceived timesaving were 
used as extrinsic motivation factors, and perceived enjoyment and technology anxiety were 
utilized as intrinsic motivation factors. Relationships between the cultural-self construct and 
the motivation factors (perceived usefulness, perceived timesaving, perceived enjoyment, and 
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technology comfort/previously technology anxiety) were tested. Indian consumers did not 
differentiate between saving time and a technology being useful. Indian consumers’ 
perception of time saving, for example no waiting in lines, and of a service being useful, such 
as better performance while using SSTs, are so harmonious as to be the same concept. 
Simply put, saving time was useful, and useful technology also saved time. The highly 
educated Indian consumers in this study perceived SST to be useful as well as timesaving. 
Education provides access to technologies such as computers and the Internet, which negates 
the usefulness factor of a technology in the retail setting, because consumers are accustomed 
to using technology. In regard to the timesaving factor, these consumers are everyday users 
of technology in their work environment and therefore assume quick and/or efficient service 
from SSTs as well.  
Marketers, who install SSTs, must be aware that technologies are prone to failures, 
glitches, or misuse.  SSTs that fail during a transaction or a customer interface reduce the 
user friendliness of the technology and increase the annoyance for the customer. Rogers’ 
(1995) relative advantage construct assessing technology improvement would yield measures 
to test the advancement in SSTs required to sustain consumers’ continued patronage. Since 
SSTs are still new concepts in India, retail managers are encouraged to assist non-technology 
savvy customers with employee assistance (Dixit & Datta, 2010). Also, for SSTs to be 
successful in Indian retail, they should be fail-proof, well-designed, and easy to use as 
suggested by Natarajan et al. (2010) for ATM banking transactions. 
Perceived enjoyment is an important part of all SSTs. Indian consumers using SSTs 
are prone to focus on the entertaining or pleasure-deriving quality of the technology-based 
interface. Thus, retail managers need to focus on including recreation or fun in the SST 
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interface, to increase the entertainment and emotional value of the shopping experience. 
Indian consumers attribute high importance to the novelty seeking (Khare et al., 2010) 
shopping experience. Store managers should focus on the intrinsic (hedonic) dimension of 
consumers in the communication messages, reflecting on shopper interactions and 
engagement.  
Technology comfort represents the comfort of Indian consumers in using technology 
based innovations, such as SSTs. India is considered a collectivist society. Whereas in 
previous studies, collectivist societies showed anxiousness towards technology usage and 
individualist societies showed less anxiety (Hwang & Kim, 2007; Schliewe & Pezoldt, 2010; 
Yi & Hwang, 2003), the sample in this study showed comfort in using technology. Therefore, 
it was determined that Indian consumers, in general, were less anxious and more at ease in 
using SSTs in retail. The data in this study were from primarily educated, employed 
individuals, with a majority of respondents in the age range of 31-50 years. These 
respondents, exposed to technological advancements throughout their education and career, 
were willing to learn a new technology in spite of their anxiety, and therefore showed 
comfort in the adoption of SSTs. Furthermore, the sample gathered was urban, living in 
bigger cities, and accustomed to seeing retail and technology advances, and thus were open 
to trying new things. Retail managers should pay particular attention when training their 
employees, as well as the customers, in the use of SSTs.  
A slow transition from employee-assisted SST use to consumer self-serviced SST 
usage is the preferred route to the rolling out of SSTs in retail. Moreover, experimenting with 
the SST technology in the store by using data from the trialability construct in Rogers’ 
(1995) diffusion of innovations theory could aid in measuring the need for employee 
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assistance when introducing new SSTs. This approach has shown promise in India with ATM 
machine installations in smaller cities (Dixit & Datta, 2010; Natarajan et al., 2010; Sequeira 
& Kishore, 2012) and also other Asian countries (Wang, 2012). 
Third, this research examined the effects of the motivation factors (perceived 
usefulness, perceived enjoyment, and technology comfort/previously technology anxiety) on 
consumers’ attitudes toward SSTs. SST adoption in Indian retail is in its nascent stage. 
Therefore, this study employed a scenario-based approach (featuring self-checkout) in the 
survey instrument to test the relationship between motivation factors and consumers’ 
attitudes towards using SSTs. Perceived enjoyment significantly influenced attitudes toward 
using SSTs, consistent with literature on shopping and SST use (Curran & Meuter, 2007; 
Patney, 2010; Wang, 2012). This result suggests retailers and retail managers should consider 
pleasure, entertainment, and novelty-seeking elements when they decide to commission SSTs 
in their retail stores. Given the time pressure, stress of career and family, and the long 
commute to shopping destinations, it is not surprising that enjoyment is an important trait for 
Indian consumers. As consumers, fast (perceived timesaving), efficient (perceived 
usefulness), and accurate (technology anxiety) transactions are expected. Consequently, 
retailers would do well to ensure that their SST-related shopping experiences are so 
enjoyable as to be captivating.  
The effect of perceived usefulness on attitudes was found to be insignificant, contrary 
to the conclusions in the TAM literature. A possible explanation that is most consumers in 
this study are exposed to time pressures and stresses, and consequently, perceived usefulness 
(e.g., fast, efficient service) is a basic requirement. Therefore, this has no impact on their 
attitudes towards using SSTs.  
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Finally, this study examined the relationship between consumers’ attitudes toward 
SSTs and their intentions to use SSTs in Indian retail. The findings from this study point to 
continued patronage of SSTs by Indian consumers. The significant effect of perceived 
enjoyment on both attitude and intention implies retail managers may need to consider 
embedding entertaining elements in SST interfaces or machines to make consumers’ post-
usage experiences pleasurable. For example, kiosk panels can display entertaining 
information about the transactions. Managers can also help their consumers learn SST 
functionality by offering tutorials on self-checkout or kiosk screens that provide specific 
step-by-step instructions.  
Limitations of the Study 
Owing to the nature of the current study, a few limitations must be addressed. This 
study used an Indian consumer sample from two cities in India – Bangalore and Delhi. 
Bangalore is located in Karnataka, a southern state, and Delhi is located in Uttar Pradesh, a 
northern state. The reasoning for choosing two cities in different parts of the country was to 
gain a large, representative sample that could reflect the characteristics of the Indian 
consumer population; in addition, traditional SSTs are presently available in larger cities in 
India.  Both of these cities are urbanized and belong to the five fastest growing cities in India 
(eGuide Travel, 2012; Sankhe et.al., 2010). Although two malls in different parts of the 
country were used for data collection, the study sample does not represent the general 
consumer population of India, which may limit the generalizability of findings. 
Second, although all items in the instrument were intended to focus on the SSTs’ 
dimensionality, the items included in the survey were retrieved from research conducted in 
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Western countries, and, therefore, might not adequately reflect Indian consumers’ SST 
perception, since it is a relatively new concept in India.  
Third, the survey instrument was designed for a mall-intercept method. The mall-
intercept method does not use probability sampling, although a number of measures (like 
location, times, etc.) are taken into account to ensure variability in the sample.  Furthermore, 
acquiescence response bias (Holbrook, 2013) has been reported in various survey methods. 
This is a potential limitation, since participants may agree or disagree with statements 
regardless of their content (Lavrakas, 2008). This could have been the cause for the cultural-
self perspective showing just one dimension instead of the three distinct groups. Respondents 
might have agreed with all the questions about the dimensions of cultural-self (individual-, 
relational-, and collective-self) instead of actually confirming or denying each statement 
individually. However, the literature does suggest a distortion of responses to be lower in 
mall-intercept surveys in comparison to telephone surveys (Bush & Hair, 1985).  
Finally, this study relied on a shopping scenario, since SST adoption in Indian retail is 
very limited. A general definition of the self-checkout system in grocery stores was provided 
as a scenario. Therefore, participants could have responded by considering only self-
checkout as SSTs; however, traditional SSTs studied in this research also included in-store 
kiosks. 
Directions for Future Research 
To improve generalizability and external validity, data from multiple cities, like 
metros, mini-metros, and other smaller cities should be collected for future analyses. Retail is 
ever evolving in India. The traditional SSTs present only in urban cities now will penetrate to 
other cities, both big and small, in the near future. A case in point is ATM machines, which 
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started appearing in urban cities in the early 2000s and have penetrated into rural regions in 
India in less than a decade (Natarajan et al., 2010; Sequeira & Kishore, 2012). Data collected 
from both small and large cities could further increase the diversity of the sample and 
provide a better understanding of Indian consumers’ SST adoption. Data can also be 
collected over a period of time for better interpretation of adoption and continued usage. 
Since India is a part of the BRICS convention (Brazil, Russia, Indian, China, and South 
Africa), data on SST usage could be collected from these emerging economies and 
compared. 
In the present study, the cultural-self perspective was used as an exogenous variable 
and hypothesized to influence perceived usefulness, perceived timesaving, perceived 
enjoyment and technology anxiety. The motivation factors are a function of the stimuli, thus 
cultural-self dimensions could be tested as a moderator in the relationship between 
motivation factors and attitude or intention. 
Perspectives such as self-efficacy and technology readiness could be incorporated 
into the model to study Indian consumers’ attitudes towards SST adoption. Self-efficacy is 
the belief of a person in his or her ability to complete a task on his/her own (Bandura, 2012). 
Technology readiness could be used to further examine the moderation effect of motivation 
and attitude towards using SSTs. Technology readiness (TR) refers to people’s inclination to 
accept and implement a technology for accomplishing goals (Lin & Chang, 2011). A model 
based on the above-mentioned perspectives could benefit retail managers in understanding a 
consumer’s disposition to adopt SSTs. 
This study focused on Davis’ (1989) primary model of the TAM. As Venkatesh et al. 
(2003) indicated, the TAM does not explain all variance in customer intention. Therefore, 
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further investigation is warranted for new technology acceptance. The knowledge-decision 
model, based on the Diffusion of Innovation (DOI) theory (Rogers, 1995), paired with the 
TAM could aid in explaining the adoption of SSTs in the retail environment in India. 
Constructs in DOI theory, such as relative advantage, which relays the improvement in 
technology; trialability, which concerns the experimentability of the technology; and 
compatibility, which conveys the level of technology assimilation by an individual, can be 
combined with the TAM constructs to further explain the ever-evolving, presently nascent, 
SSTs in Indian retail and their adoption by consumers. Another addition to enriching the 
TAM would be a combination of qualitative and quantitative investigation. Baron, Patterson, 
and Harris (2006) have encouraged the use of qualitative research methods to further 
investigate those consumer behaviors that cannot be captured by quantitative research.   
The evidence provided by this research could also be tailored to focus on to a single 
retail store type or a particular retail industry, such as home, apparel, footwear, etc., in India. 
In addition, data collected at the point of SST use by a particular consumer may make fruitful 
contributions towards understanding Indian consumers’ satisfaction and continued patronage 
in the SST context. 
The next research steps could also include the testing of other types of SSTs, such as 
mobile shopping using smartphones. Technology is developing rapidly and 50 percent of 
Indian online shoppers already use mobile phones for shopping (Sharma as stated in The 
Times of India, 2013). Therefore, future research should address other types of SSTs or 
technology-mediated services to examine Indian consumers’ intentions and satisfaction, and 
the resulting impact on retailer performance. The study could then be replicated in other 
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emerging economies to better understand consumer acceptance and impact of SSTs and their 
impact on retail patronage and shopping behavior. 
Alternate Model  
This study also contributed to the TAM model by investigating a new proposed 
relationship between motivation, perceived enjoyment, and intention to use SSTs. Previous 
research supported the exclusion of attitude and directly investigating usage intention as 
employed in this research (Summers, Belleau, & Xu, 2006; Venkatesh et al., 2003). Findings 
from this study support the direct path from motivation to intention where a statistically 
significant path emerged between perceived enjoyment and intention (β=0.332, t= 4.541). 
Standardized path estimates and t-ratios for each path with fit indices are presented in Table 
1 of Appendix K. Furthermore, according to McDonald and Ho (2002), “there will almost 
always be more than one plausible structural model. Both misfit and overfit of a single target 
model can be taken to imply model modification (adding or deleting parameters)” (p. 77). 
Therefore, an alternate model was tested to identify other significant paths that might not 
have been revealed in the technology adoption research. The alternate model demonstrated a 
good fit to the data with a chi-square value of 773.805 (df = 339, CFI/TLI = 0.964/0.960, 
RMSEA = 0.065, SRMR = 0.038). Hypotheses 1a–1c focused on testing relationships among 
the dimensions of cultural-self, and Indian consumers’ extrinsic and intrinsic motivations. 
Hypothesis 2 tested the relationships between perceived enjoyment and attitude towards 
using SSTs. Hypothesis 3, a new path, tested the relationship between perceived enjoyment 
and intentions to use SSTs. Hypothesis 4 measured the relationship between attitudes and 
intentions. All paths were determined to be significant.  
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Van der Heijden (2003) found that perceived enjoyment to be an important 
determinant to intention. Therefore, an entertained consumer, as an intrinsically motivated 
consumer, will be prone to use SSTs. Retail managers should take note of this finding. India 
has a growing technologically savvy population. This alternative model indicates that urban 
Indian consumers are seeking entertainment, pleasure, and novelty while using SSTs. 
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APPENDIX A 
SELF-SERVICE TECHNOLOGY (SST) STUDIES IDENTIFIED IN EXTANT 
LITERATURE FROM 1985 - 2013 
Author (Year) Purpose of the Study 
Bateson (1985) Investigated consumers’ choice process between traditional service 
and technology-based self-service. 
Zeithaml & Gilly (1987) Explored characteristics affecting retail technologies – Grocery 
scanners, ATMs, and electronic fund transfers. 
Davis et al. (1989) Examined factors affecting technology acceptance based on user 
intention. 
Venkatraman & Price 
(1990) 
Comparison of SST and non-SST users differs in their acceptance of 
innovation. 
Venkatraman (1991) Examined adoption characteristics of SSTs. 
Ellen, Bearden & 
Sharma (1991) 
Examined self-efficacy and performance satisfaction on consumers’ 
response to technology changes. 
Davis et al. (1992) Examined the effects of usefulness and enjoyment on intentions to 
use computers in workplace. 
Marr & Pendergast 
(1993) 
 
Investigated consumers’ adoption of SSTs in retail banking. 
Dabholkar (1996) Examined consumers’ behavior towards technology based on waiting 
time. 
Meuter, Ostrom, 
Roundtree & Bitner 
(2000) 
Examined customers’ satisfaction of using SSTs, and difference in 
relationships between satisfaction/dissatisfaction with SST and non-
SST consumers. 
Venkatesh & Davis 
(2000) 
Examined perceived usefulness and usage intentions in social and 
cognitive influence processes. 
Dabholkar & Bagozzi 
(2002) 
Investigated the moderating effects and situational factors (i.e., 
perceived waiting time and social anxiety) that influence consumer 
attitude toward technology-based self-service. 
MacDonald & Smith 
(2004) 
Examined relationships among technology-mediated communication 
and trust, commitment, and future intentions. 
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Pujari (2004) Explored key determinants of satisfaction (i.e., improved speed, 
improved process efficiency, time and cost saving) and dissatisfaction 
(i.e., technology failure, transaction process problems) for SST in 
business-to-business relationships in Canada. 
Elliott & Hall (2005) Examined gender differences in using technology-based self-services. 
Nilsson (2005) 
 
A cross-cultural comparison between Swedish and Estonian SST users 
in Internet banking scenario. 
 
Rowley (2006) Reviewed conceptual perspectives on role of e-service and e-service 
experience. 
 
Oyedele & Simpson 
(2007) 
Investigated consumer internal control, sensitivity to others’ control, 
time pressure, technology anxiety, and self-efficacy on consumers’ 
decisions to use SSTs. 
 
Curan & Meuter (2007) Examined the factors that would encourage the consumers to shift to 
using SSTs in Internet banking environment. They found fun to be an 
encouraging factor in the shift to SSTs. 
 
Weijters, Rangarajan, 
Falk, & Schillewaert 
(2007) 
Determined that perceived usefulness, perceived ease of use, 
reliability, and fun were the driver for customer attitude towards using 
SSTs. Also investigated the impact of SSTs on customer waiting time 
and level of satisfaction. 
 
Johns & Perrott (2008) Examined the impact of Internet banking on business-to-business 
relationships. 
 
Shamdasani, Mukherjee 
& Malhotra (2008) 
Explored the role of service quality in consumer evaluation of 
technology-based self-service (by extending the self-service quality 
framework and service evaluation model). 
 
Chen, Chen, & Chen 
(2009) 
Developed a model to determine customers’ continuous use of SSTs 
based on Technology Readiness (TR), TAM, and TPB concepts.  
 
Elliot & Meng (2009) 
 
Examined Technology Readiness Index (TRI) of Chinese consumers 
to adopt SST in retail. 
 
Khare, Singh & Khare 
(2010) 
Examined the relationship between innovativeness/ novelty-seeking 
behavior of Indian youth and their online shopping behavior. 
 
Schliewe & Pezoldt 
(2010) 
Investigated the acceptance of self-checkout counter in two different 
cultures – Russia and Germany, evolving and developed retail 
economy respectively. They examined social-pressure, self-efficacy 
and technology anxiety in self-checkout usage. 
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Natarajan, 
Balasubramaniam, & 
Manickavasagam (2010) 
Employed Analytical Hierarchy Process (AHP) to examine the factors 
that influenced customers’ choice in adoption of retail banking SSTs 
in India. 
 
Lin & Hsieh (2011) Developed and validated SSTSQUAL (SST service quality) multiple-
item scale. 
 
Wang (2012) Investigated perceived usefulness and perceived enjoyment; and 
perceived control and convenience as antecedents and consequences 
respectively of customer satisfaction in using SSTs in retail settings. 
 
Liu (2012) 
 
 
 
 
Elliot, Hall, & Meng 
(2013) 
 
 
Hilton, Hughes, Little, & 
Marandi (2013) 
Determined technology anxiety and technology trust as the constructs 
through which forced use affects satisfaction and behavioral intention 
of SST use in an Internet setting among Chinese sample. 
Studied the impact of technology readiness on perceived reliability 
and perceived fun on intentions to use self-service scanning. Both 
perceived reliability and fun were found to influence and mediate self-
scanning technology. 
 
Employed qualitative research process to determine the co-production 
role of the customer in using self-service technology.  
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APPENDIX B 
TAM STUDIES IDENTIFIED IN A REVIEW OF EXTANT LITERATURE  
FROM 1978-2013 
Author (Year) Purpose of the study 
Beach & Mitchell 
(1978) 
Investigated varied decision strategies for different decision problems. 
Edelman (1981) Examined application of new system architecture using a longitudinal 
study. 
 
Bandura (1982) Examined self-efficacy: high levels of self-efficacy positively related to 
performance and negatively related to arousal. 
 
Payne (1982) Explored research with cost-benefit principles, perceptual processes, and 
adaptive production systems. 
Tornatzky & Klein 
(1982) 
Examined innovation characteristics and their relationship with 
innovation adoption and implementation: meta-analysis 
Curley (1984) Studied benefits of installing office automation systems. 
 
Johnson & Payne 
(1985) 
Investigated individuals’ effort, accuracy, and role in strategy selection 
using a production system framework. 
Srinivasan (1985) Examined the relationship between user perceived effectiveness 
measures (user satisfaction) and behavioral measures of system 
effectiveness (system use) in management information systems. 
Benbast & Dexter 
(1986) 
Studied the influence of color and information of graphical presentation 
differences on user perceptions and decision-making. 
 
Franz & Robey (1986) Researched organizational factors (i.e., department's size, age, 
Management Information System (MIS) department scope, 
decentralization of authority) related to user involvement in information 
system development and perceived system usefulness. 
Swanson (1987) Studied channel-disposition model related to individuals’ attitude or 
disposition toward a channel to their actual use of the channel. 
Sharda, Barr & 
McDonnel (1988) 
Examined the effectiveness of decision support systems over an eight-
week period. 
Davis (1989) Developed and validated new scales for perceived usefulness and 
perceived ease of use for predicting user acceptance of computers. 
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Davis et al. (1989) Investigated factors such as perceived usefulness, perceived ease of use, 
attitude, and subjective norm on technology acceptance to predict user 
acceptance based on their intention. 
Venkatraman (1991) Studied the impact of innovativeness and innovation on adoption. 
Skadberg & Kimmel 
(2004) 
Examined factors such as time distortion, and enjoyment of website flow 
experience. Investigated the relationships between users’ online 
experience, characteristics of the web site, and the effectiveness of the 
web site. 
Meuter, Bitner, 
Ostrom, & Brown 
(2005) 
Investigated factors such as compatibility, relative advantage, 
complexity, observability, trialability, perceived risk; and individual 
differences involving inertia, technology anxiety, need for interaction, 
previous experience, and demographics, that influence the initial SST 
trial decisions. Study used consumer readiness as predictor variable. 
Cunningham, Young 
& Gerlach (2008) 
Examined how customers perceived and classified different types of 
self-service technologies (SSTs). 
Hernandez, Jimenez, & 
Martin (2010) 
Analyzed age, gender and income as moderators of online shopping 
behavior in Spain, and found that these variables do not condition the 
behavior of experienced e-shopper. 
Celik (2011) Investigated effects of perceived playfulness in online shopping 
adoption. 
 
Kailani & Kumar 
(2011) 
Researched USA, India and Jordan to investigate the impact of 
perceived risk and uncertainty avoidance on Internet buying. 
 
Lim & Ting (2012) Examined online shopping behavior of Malaysians. 
 
 
 
161 
 
 
APPENDIX C 
FULL RESEARCH MODEL REPRESENTING THE RELATIONSHIP OF CULTURAL-SELF, MOTIVATIONAL 
FACTORS, AND MODERATORS TO INDIAN CONSUMERS’ ATTITUDE AND INTENTION TO USE SSTS 
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APPENDIX D 
MALL-INTERCEPT SURVEY INSTRUMENT 
Title of Study: An Investigation of Indian consumers' Self-service technology (SSTs) adoption:  An Application of the cultural-
self perspective and Technology Acceptance Model (TAM) 
Note: To participate in this study you must be at least 20 years of age.  Thank you.  
A self-service technology (SST) is defined as technology that can be used by consumers for self-service, such as Internet 
shopping, self-checkouts at the grocery store, scanning for price or product details, ordering at a kiosk, using an ATM machine for 
banking, etc. The following questions address your personal shopping behavior and preferences, as well as your thoughts and 
views toward using self-service technologies (SSTs) in retail settings.       
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please read the following scenario and then respond to questions in Sections I through VII.    
Imagine you are shopping for products at a major retail department store. While shopping, you discover that you have two 
options for checking out: 
      
1. You can pay as usual at the register, or        
2. You can use a newly installed self check-out system.  
 
The self check-out system is located on the counter and has directions for use and description of the complete payment process 
on the screen. You consider using the second option (i.e., the newly installed self check-out system) at the check-out counter. If 
you have problems using the self check-out system, store employees are always available to assist you. Please respond to the 
following questions based on this shopping situation. 
1
6
2
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Section I: Personal shopping preferences        
 
This part of the survey addresses what is most important to you as an individual, your personal behavior, and decision-making. 
The questions in this section will be helpful to us in understanding your shopping decisions. Please answer the following questions 
based on how you actually feel about yourself and your behavior.         
For each of the numbered statements shown below, please select the number that best represents your response (1= 
Strongly disagree, 7= Strongly agree) for each of the following question sets.  
 
1. I think it is most important in life to:          
 Strongly 
Disagree 
       Strongly 
Agree 
1.1 Have personal integrity/be true to myself.  1 2 3 4 5 6 7  
1.2 Have good personal relationships with people who are 
important to me (wife, husband, parents, lover, and significant 
other). 
 1 2 3 4 5 6 7  
1.3 Work for causes to improve the wellbeing of my friends.  1 2 3 4 5 6 7  
 
2. I regard myself as:          
 Strongly 
Disagree 
       Strongly 
Agree 
2.1 Someone with his or her own individual will.  1 2 3 4 5 6 7  
2.2 A good partner/a good child to his/her parents.  1 2 3 4 5 6 7  
2.3 A good member among his/her group of friends.  1 2 3 4 5 6 7  
 
3. I think an individual can attain happiness by:          
 Strongly 
Disagree 
       Strongly 
Agree 
3.1 Being true to ones-self.  1 2 3 4 5 6 7  
3.2 Being true to people with whom one has personal 
relationships (lover, wife, husband, parents). 
 1 2 3 4 5 6 7  
3.3 Being true to my group of friends.  1 2 3 4 5 6 7  
 
 
          
1
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4. The most satisfying activity for me is: 
 Strongly 
Disagree 
       Strongly 
Agree 
4.1 Doing something for myself.  1 2 3 4 5 6 7  
4.2 Doing something for someone who is important to me such 
as lover, significant other, wife, husband, parents. 
 1 2 3 4 5 6 7  
4.3 Doing something for the group of people (friends) I 
associate with most. 
 1 2 3 4 5 6 7  
 
5. When faced with an important personal decision:          
 Strongly 
Disagree 
       Strongly 
Agree 
5.1 I ask myself what I really want to do most.  1 2 3 4 5 6 7  
5.2 I talk to my family member (lover, wife, husband, parents).  1 2 3 4 5 6 7  
5.3 I talk to my friends.  1 2 3 4 5 6 7  
 
6. I am most concerned about:          
 Strongly 
Disagree 
       Strongly 
Agree 
6.1 My relationship with myself.  1 2 3 4 5 6 7  
6.2 My relationship with my family members (lover, significant 
other, wife, husband, parents). 
 1 2 3 4 5 6 7  
6.3 My relationship with my friends.  1 2 3 4 5 6 7  
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Section II: Familiarity using self-service technologies (SSTs)        
 
Please indicate your opinion regarding the use of self-service technologies (SSTs) in a retail shopping situation by responding to 
the following questions. 
To answer this section of the questionnaire, please select the number that best represents the strength of your response (1= 
Strongly disagree, 7= Strongly agree) for each statement. 
 Strongly 
Disagree 
       Strongly 
Agree 
1. I commonly use computers.  1 2 3 4 5 6 7  
2. I do not have much experience using technology-based self-
services. 
 1 2 3 4 5 6 7  
3. I use a lot of technology-based products and services.  1 2 3 4 5 6 7  
4. I am familiar with self-service checkouts (e.g., through 
grocery shopping). 
 1 2 3 4 5 6 7  
5. I am familiar with self-service technology through 
purchasing products at retail stores. 
 1 2 3 4 5 6 7  
 
Section III: Usefulness and timesaving in using self-service technologies (SSTs)  
 
Please indicate your opinion about using self-service technologies (SSTs) in a retail shopping situation by responding to the 
following questions. 
To answer this section of the questionnaire, please select the number that best represents the strength of your response (1= 
Strongly disagree, 7= Strongly agree) for each statement. 
 
 Strongly 
Disagree 
       Strongly 
Agree 
1.  SSTs would improve my shopping performance.  1 2 3 4 5 6 7  
2. I would find SSTs useful in purchasing products.  1 2 3 4 5 6 7  
3. SSTs would enhance my shopping effectiveness.  1 2 3 4 5 6 7  
4. Using SSTs for my shopping trip would enable me to 
accomplish tasks more quickly. 
 1 2 3 4 5 6 7  
5. Using SSTs would make my shopping task easier.  1 2 3 4 5 6 7  
6. Using SSTs will allow me to shop faster.  1 2 3 4 5 6 7  
7. Using SSTs will allow me to shop faster.  1 2 3 4 5 6 7  
8. Using SSTs will reduce my waiting time at the cash register.  1 2 3 4 5 6 7  
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Section IV: Technology anxiety in using self-service technologies (SSTs)       
 
Please indicate your opinion about using self-service technologies (SSTs) in a retail shopping situation by responding to the 
following questions. 
To answer this section of the questionnaire, please select the number that best represents the strength of your response (1= 
Strongly disagree, 7= Strongly agree) for each statement.  
 
 Strongly 
Disagree 
       Strongly 
Agree 
1. I am confident I can learn technology related skills.  1 2 3 4 5 6 7  
2. I have difficulty understanding most technological matters.  1 2 3 4 5 6 7  
3. I feel apprehensive about using technology.  1 2 3 4 5 6 7  
4. When given the opportunity to use technology, I fear I might 
damage it in some way. 
 1 2 3 4 5 6 7  
5. I am sure of my ability to interpret technological output.  1 2 3 4 5 6 7  
6. Technological terminology sounds confusing to me.  1 2 3 4 5 6 7  
7. I have avoided technology because it is unfamiliar to me.  1 2 3 4 5 6 7  
8. I am able to keep up with important technological advances.  1 2 3 4 5 6 7  
9. I hesitate to use technology for fear of making mistakes I 
cannot correct. 
 1 2 3 4 5 6 7  
10. Technology-based systems are somewhat frightening to me.  1 2 3 4 5 6 7  
 
Section V: Perceived enjoyment in using self-service technologies (SSTs)        
 
Please indicate your opinion about using self-service technologies (SSTs) in a retail shopping situation by responding to the 
following questions. 
To answer this section of the questionnaire, please select the number that best represents the strength of your response (1= 
Strongly disagree, 7= Strongly agree) for each statement. 
 
 Strongly 
Disagree 
       Strongly 
Agree 
1. Using SSTs is fun.  1 2 3 4 5 6 7  
2. Using SSTs is entertaining.  1 2 3 4 5 6 7  
3. Using SSTs is interesting.  1 2 3 4 5 6 7  
4. It is exciting to use SSTs.  1 2 3 4 5 6 7  
5. Using SSTs is enjoyable.  1 2 3 4 5 6 7  
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Section VI: Quality of Service in using self-service technologies (SSTs)       
 
Please indicate your opinion about using self-service technologies (SSTs) in a retail shopping situation by responding to the 
following questions. 
To answer this section of the questionnaire, please select the number that best represents the strength of your response (1= 
Strongly disagree, 7= Strongly agree) for each statement. 
 
 Strongly 
Disagree 
       Strongly 
Agree 
1. I get my shopping done smoothly with SSTs.  1 2 3 4 5 6 7  
2. I feel secure in using SSTs’.  1 2 3 4 5 6 7  
3. I feel SSTs’ are convenient to use.  1 2 3 4 5 6 7  
 
 
Section VII: Attitude towards using self-service technologies (SSTs)        
 
Please indicate your opinion about using self-service technologies (SSTs) in a retail shopping situation by responding to the 
following questions. 
To answer this section of the questionnaire, please select the number that best represents the strength of your response for 
each statement.  
I feel that SSTs are – 
 
Bad 1 2 3 4 5 6 7 Good 
Dislike 1 2 3 4 5 6 7 Like 
Harmful 1 2 3 4 5 6 7 Beneficial 
Unfavourable 1 2 3 4 5 6 7 Favourable 
Unsatisfied 1 2 3 4 5 6 7 Satisfied 
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Section VIII: Intentions to use self-service technologies (SSTs)        
 
Please indicate your opinion about using self-service technologies (SSTs) in a retail shopping situation by responding to the 
following questions. 
To answer this section of the questionnaire, please select the number that best represents the strength of your response (1= 
Strongly disagree, 7= Strongly Agree) for each statement. 
 
 Strongly 
Disagree 
       Strongly 
Agree 
1. I intend to make a product purchase through SSTs in the near 
future. 
 1 2 3 4 5 6 7  
2. It is likely that I will make a purchase using SSTs.  1 2 3 4 5 6 7  
3. I expect to purchase through SSTs in the near future.  1 2 3 4 5 6 7  
 
Section IX: Demographic Information 
 
1. Gender (Select one)                      _____     Male _____     Female 
 
2. Marital Status (Select one)          _____     Single _____     Married   _____     Other 
 
3. Age in years (select one)              _____     20-30 _____     31-40    
                                                          _____     41-50 _____     51 and above 
 
 
4. Education (Select one)                 _____     High School _____     Diploma 
                                                          _____     Graduate _____     Post-graduate 
                                                          _____     PhD _____     Other 
 
5. Occupation          _______________ 
 
6. Annual family income in Lakhs (Select one)         _____     Rs. 5,00,000 and below  _____     Rs. 5,00,001-10,00,000 
                                                                                     _____     Rs. 10,00,001-15,00,000 _____     Rs. 15,00,001-20,00,000 
                                                                                     _____     Rs. 20,00,001 and above     
 
 
Thank You for Participation! 
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APPENDIX E 
SOURCES FOR SCALES IDENTIFIED FOR INVESTIGATION OF 
INDIAN CONSUMERS' SELF-SERVICE TECHNOLOGY (SSTS) 
ADOPTION 
Constructs Definition 
(Conceptualization) 
Number 
of Items 
Examples of items Literature 
Source(s) 
Reliability 
reported 
Individual-
self 
The individual-self 
comprises those aspects 
of the self that 
differentiate a person 
from others with unique 
characteristics that 
distinguish the individual 
within his or her social 
context (Markus & 
Kitayama, 1991) 
6 • I think it is important in life to 
have personal integrity/be true to 
myself. 
• I regard myself as someone with 
his or her own individual will. 
• I think an individual can attain 
happiness by being true to ones-
self. 
• The most satisfying activity for 
me is doing something for 
myself. 
• When faced with an important 
personal decision to make, I ask 
myself what I really want to do 
most. 
• I am most concerned about my 
relationship with myself. 
 
Kashima 
& Hardie 
(2000); 
Hardie 
(2009) 
0.72 
Relational-
self 
The relational-self 
reflects a self-view that 
is generally associated 
with psychological 
orientations emphasizing 
interpersonal connection 
and interdependence 
(Baumeister & Leary, 
1995). 
6 • I think it is most important in life 
to have good relationships with 
people who are important to me. 
• I regard myself as a good 
partner/a good child to his/her 
parents. 
• I think an individual can attain 
happiness by being true to 
people with whom one has 
personal relationships. 
• The most satisfying activity for 
me is doing something for 
someone who is important to me. 
• When faced with an important 
decision to make, I talk with my 
partner. 
• I am most concerned about my 
relationships with specific 
people in my life, like my wife, 
spouse, children, etc. 
 
Kashima 
& Hardie 
(2000); 
Hardie 
(2009) 
0.81 
Collective-
self 
The collective-self relies 
on inter-group 
comparison processes 
and finds self in its group 
(Brewer & Gardner, 
1996). 
6 • I think it is important in life to 
work for the causes to improve 
well-being of my friends. 
• I regard myself as a good 
member among my group of 
Kashima 
& Hardie 
(2000); 
Hardie 
(2009) 
0.78 
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friends. 
• I think an individual can attain 
happiness by being true to group 
of friends. 
• The most satisfying activity for 
me is doing something for my 
friends. 
• When faced with an important 
personal decision to make, I talk 
to my friends. 
• I am most concerned about my 
relationship with my friends. 
 
Perceived 
Enjoyment 
The extent to which the 
activity of using the 
computer is perceived to 
be enjoyable in its own 
right, apart from any 
performance 
consequences that may 
be anticipated. 
5 • Using SSTs are Fun.  
• Using SSTs are Entertaining.  
• Using SSTs are Interesting.  
• Using SSTs are Exciting.  
• Using SSTs are Enjoyable.  
Igbaria, 
Iivari, & 
Maragahh 
(1995); 
Dabholkar 
(1996); 
Curran & 
Meuter 
(2007) 
0.86-0.79-
0.91 
(0.85) 
Technology 
Anxiety 
 
The fear, apprehension, 
and hope people feel 
when considering use or 
actually using computer 
technology 
 
10 • I am confident I can learn 
technology-related skills.  
• I have difficulty understanding 
most technological matters.  
• I feel apprehensive about using 
technology.  
• When given the opportunity to 
use technology, I fear I might 
damage it in some way. 
• I am sure of my ability to 
interpret technological output. 
• Technological terminology 
sounds confusing to me. 
• I have avoided technology 
because it is unfamiliar to me.  
• I am able to keep up with 
important technological 
advances.  
• I hesitate to use technology for 
fear of making mistakes I cannot 
correct.  
• Technology-based systems are 
somewhat frightening to me. 
 
Meuter et 
al. (2003) 
0.90 
Perceived 
Usefulness 
 
The belief that using an 
SST will enhance a 
person’s performance 
 
4 • SSTs improve my shopping 
performance.  
• I find SSTs useful in purchasing 
products.  
• SSTs enhance my shopping 
effectiveness.  
• Using SSTs would make my 
shopping task easier.  
 
Venkatesh 
et al. 
(2003); 
Childers, 
Carr, 
Peck, & 
Carson 
(2001) 
0.91 
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Perceived 
Timesaving 
 
The belief that using an 
SST will enhance a 
person’s efficiency by 
saving shopping time. 
 
4 • Using SSTs for my shopping trip 
would enable me to accomplish 
tasks more quickly.  
• Using SSTs will allow me to 
shop faster.  
• Using SSTs will make me more 
efficient while shopping.  
• Using SSTs reduce waiting time 
at the cash register.  
Weijters 
et al. 
(2007) 
 
0.85 
      
Familiarity Experience with the 
what, who, how, and 
when of what is 
happening. 
 
5 • I commonly use many 
computers. 
• I do not have much experience 
using technology-based self-
services.  
• I use a lot of technological-based 
products and services.  
• I am familiar with self-service 
check-outs (e.g., through grocery 
shopping).  
• I am familiar with self-service 
technology through purchasing 
products at retail stores.  
 
Gefen, 
Karahann
a, & 
Straub 
(2003); 
Reinders, 
Dabholkar
, & 
Frambach 
(2008) 
 
0.78-0.87 
(0.82) 
Service 
Quality 
Perception 
A consumer’s positive or 
negative feelings about 
the service. Consumer’s 
perceptions that 
shopping for products 
through SSTs provides 
them good or bad 
service. 
4 • I get my shopping done smoothly 
with SSTs. 
• I feel secure in using SSTs’ 
service. 
• I feel SSTs’ service is convenient 
to use. 
• I like SST service more than 
human service. 
 
Lin & 
Hsieh 
(2011) 
0.81-0.93 
(0.87) 
Attitude 
toward 
Using SSTs 
A consumer’s positive or 
negative feelings about 
using SSTs. Consumer’s 
perception in purchasing 
products through SSTs. 
5 • Bad / Good.  
• Dislike/ Like 
• Harmful / Beneficial.  
• Unfavorable / Favorable.  
• Unsatisfied/ Satisfied 
 
Reinders, 
Dabholkar
, & 
Frambach 
(2008)  
0.94 
Intention to 
Use SSTs 
 
A person’s intention to 
use SST when he/she 
purchases a product. 
3 • I intend to make my product 
purchase through SSTs in the 
near future.  
• It is likely that I will make a 
purchase using SSTs.  
• I expect to purchase through 
SSTs in the near future.  
 
Chen & 
He (2003) 
0.88 
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APPENDIX G 
INFORMED CONSENT DOCUMENT AND INTERCEPT COVER LETTER 
Title of Study: An Investigation of Indian consumers' Self-service technologies (SSTs) 
adoption: An Application of the cultural-self perspective and Technology Acceptance Model 
(TAM) 
Investigators: Rama Srinivasan, PhD candidate (ramas@iastate.edu), Dr. Linda S. Niehm, 
Associate Professor (niehmlin@iastate.edu), and Dr. Jessica L. Hurst, Assistant Professor 
(hurstj@iastate.edu). 
INTRODUCTION 
The purpose of this study is to understand what influences consumers to use retail self-service 
technologies (SSTs). You are invited to participate in this study because you are a customer who 
may potentially use self-service technology in the Indian retail setting. This study will help 
industry and retailers understand how to best design, manage, and promote SSTs to ensure the 
best chance for consumer acceptance. 
DESCRIPTION OF PROCEDURES 
Your participation in this study is completely voluntary, and you may refuse to participate or 
leave the study at any time without penalty or loss of benefits. If you agree to participate in this 
study, your participation will last for approximately 20-30 minutes. If you are interested in 
participating, you will be asked to complete survey. You will receive general instructions to 
complete each section of the survey. You may skip any question that you do not wish to answer 
or that makes you feel uncomfortable. Once your survey is completed, you can hand the survey 
to the person who asked you to fill out the survey. At this time there are no foreseeable risks 
from participating in this study, and no potential risks are involved in this study. 
BENEFITS 
If you decide to participate in this study, there will be no direct benefit to you. It is hoped that the 
information gained from this study will benefit society by providing insight needed for planning 
and developing retail technologies used by consumers. It is expected that this study will give 
consumers, retailers, and business consultants a better understanding of how future retail 
technologies can be developed in India to better serve the consumers, based on consumer choices 
and preferences. You will not incur any costs from participating in this study. 
CONFIDENTIALITY 
Participants identifying records will not be collected in this survey. Records identifying 
participants will be kept confidential to the extent permitted by applicable laws and regulations, 
and will not be made publicly available. However, the Institutional Review Board (a committee 
that reviews and approves human-subject research studies) may inspect and/or copy your records 
for quality assurance and data analysis. These records may contain private information. To 
ensure confidentiality to the extent permitted by law, the following measures will be taken: 
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subjects will be assigned a numeric code used when entering the data. Your name will not be 
attached to the data or to the results. Only the primary investigator and the supervising faculty 
will have access to this study’s records that will be destroyed after the completion of this study. 
QUESTIONS OR PROBLEMS 
You are encouraged to ask questions at any time during this study. For further information about 
the study contact: 
Rama Srinivasan (ramas@iastate.edu), Linda S. Niehm, Associate Professor 
(niehmlin@iastate.edu), Jessica L. Hurst, Assistant Professor (hurstj@iastate.edu) 
If you have any questions about the rights of research subjects or research-related injury, please 
contact the IRB Administrator, (515) 294-4566, IRB@iastate.edu, or Director, (515) 294-3115, 
Office for Responsible Research, Iowa State University, Ames, Iowa 50011. 
PARTICIPANT CONSENT 
Your consent to fill the questionnaire indicates that you voluntarily agree to participate in this 
study, that the study has been explained to you, that you have been given the time to read the 
document, and that your questions have been satisfactorily answered.  
Participant Name: _________________ 
Participant Signature: ________________  Date: ______________ 
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APPENDIX H 
RESULTS OF EXPLORATORY FACTOR ANALYSIS AND DESCRIPTIVE STATISTICS 
OF INDIAN CONSUMERS 
Table 1 
Results of Exploratory Factor Analysis and Descriptive Statistics of Individual-self Construct of 
Indian Consumers (n=302) 
Factor titles and Items Mean* SD Factor loadings 
Individual-self    
I think it is important in life to have personal integrity/be 
true to myself. 
5.30 
 
1.08 
 
0.86 
I regard myself as someone with his or her own 
individual will. 
5.40 
 
1.04 
 
0.91 
I think an individual can attain happiness by being true to 
ones-self. 
5.39 
 
1.06 
 
0.92 
The most satisfying activity for me is doing something 
for myself 
5.36 
 
1.06 
 
0.91 
When faced with important personal decision I ask 
myself what I really want to do most. 
5.43 
 
1.06 
 
0.88 
I am most concerned about my relationship with myself. 5.43 1.05 0.87 
Eigenvalue=4.81. 
Cronbach’s alpha=0.92. 
Total variance explained=80.12%. 
 
Table 2 
Results of Exploratory Factor Analysis and Descriptive Statistics of Relational-self Construct of 
Indian Consumers (n=302) 
Factor titles and Items Mean* SD Factor loadings 
Relational-self    
I think it is important in life to have good personal 
relationships with people who are important to me (wife, 
husband, parents, lover, and significant other). 
5.23 
 
1.18 0.89 
I regard myself as a good partner/a good child to his/her 
parents. 
5.24 
 
1.19 0.90 
I think an individual can attain happiness by being true to 
people with whom one has personal relationships (lover, 
wife, husband, parents). 
5.33 
 
1.18 0.92 
The most satisfying activity for me is doing something for 
someone who is important to me such as lover, significant 
other, wife, husband, parents. 
5.20 1.21 0.90 
When faced with important personal decision I talk to my 
family member (lover, wife, husband, parents). 
5.31 1.26 0.92 
I am most concerned about my relationship with my family 
members (lover, significant other, wife, husband, parents). 
5.28 1.18 0.90 
Eigenvalue=4.94. 
Cronbach’s alpha=0.92. 
Total variance explained=82.42%. 
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Table 3 
Results of Factor Exploratory Analysis and Descriptive Statistics of Collective-self Construct of 
Indian Consumers (n=302) 
Factor titles and Items Mean* SD Factor loadings 
Collective-self    
I think it is important in life to work for causes to improve 
the wellbeing of my friends. 
5.30 1.22 0.88 
I regard myself as a good member among his/her group of 
friends. 
5.35 1.19 0.91 
I think an individual can attain happiness by being true to 
my group of friends. 
5.36 1.21 0.92 
The most satisfying activity for me is doing something for 
the group of people (friends) I associate with most. 
5.34 1.22 0.91 
When faced with important personal decision I talk to my 
friends. 
5.36 1.29 0.90 
I am most concerned about my relationship with my 
friends. 
5.42 1.12 0.86 
Eigenvalue=4.83 
Cronbach’s alpha=0.92 
Total variance explained=80.42%. 
*Item scores range from 1 (strongly disagree) to 7 (strongly agree) on survey instrument (Refer to  
Appendix B). 
 
Table 4 
Results of Exploratory Factor Analysis and Descriptive Statistics of Perceived Usefulness of Indian 
Consumers (n=302) 
Factor titles and Items Mean* SD Factor loadings 
Extrinsic motivation factor 
Perceived Usefulness 
   
SSTs would improve my shopping performance. 4.68 1.43 0.95 
I would find SSTs useful in purchasing products.  4.38 1.48 0.95 
SSTs would enhance my shopping effectiveness. 4.47 1.52 0.86 
Using SSTs would make my shopping task easier. 4.52 1.50 0.96 
Eigenvalue=3.67. 
Cronbach’s alpha=0.88. 
Total variance explained=91.74%. 
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Table 5 
Results of Exploratory Factor Analysis and Descriptive Statistics of Perceived Timesaving of Indian 
Consumers (n=302) 
 
Factor titles and Items Mean* SD Factor loadings 
Extrinsic motivation factor 
Perceived Timesaving 
   
Using SSTs for my shopping trip would enable me to 
accomplish tasks more quickly. 
4.52 1.52 0.95 
Using SSTs will allow me to shop faster.  4.55 1.55 0.98 
Using SSTs will make me more efficient while shopping.  4.59 1.54 0.98 
Using SSTs will reduce my waiting time at the cash 
register.  
4.58 1.58 0.98 
Eigenvalue=3.78. 
Cronbach’s alpha=0.88. 
Total variance explained=94.38%. 
 
Table 6 
Results of Exploratory Factor Analysis and Descriptive Statistics of Perceived Enjoyment of Indian 
Consumers (n=302) 
 
Factor titles and Items Mean* SD Factor loadings 
Intrinsic motivation factor 
Perceived Enjoyment 
   
Using SSTs is fun. 4.42 1.49 0.94 
Using SSTs is entertaining. 4.19 1.50 0.96 
Using SSTs is interesting. 4.27 1.54 0.97 
It is exciting to use SSTs. 4.29 1.52 0.96 
Using SSTs is enjoyable. 4.39 1.59 0.96 
Eigenvalue=4.60. 
Cronbach’s alpha=0.92. 
Total variance explained=91.94%. 
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Table 7 
Results of Exploratory Factor Analysis and Descriptive Statistics of Technology Anxiety of Indian 
Consumers (n=302) 
Factor titles and Items Mean* SD Factor 
loadings 
Intrinsic motivation factor 
Technology comfort 
   
I am confident I can learn technology related skills. 5.28 1.49 0.85 
I am sure of my ability to interpret technological output. 4.86 1.74 0.89 
I am able to keep up with important technological advances. 4.77 1.71 0.88 
Eigenvalue=7.24. 
Cronbach’s alpha=0.91. 
Total variance explained=72.36%. 
*Item scores range from 1 (strongly disagree) to 7 (strongly agree) on survey instrument (Refer to 
Appendix B). 
Table 8 
Results of Exploratory Factor Analysis and Descriptive Statistics of Familiarity of Indian Consumers 
(n=302) 
Factor titles and Items Mean* SD Factor 
loadings 
Familiarity    
I commonly use computers. 5.29 1.27 0.83 
I use a lot of technology-based products and services. 4.68 1.58 0.92 
I am familiar with self-service checkouts (e.g., through grocery 
shopping). 
4.32 1.65 0.95 
I am familiar with self-service technology through purchasing 
products at retail stores. 
4.32 1.67 0.96 
Eigenvalue=3.339. 
Cronbach’s alpha=0.739. 
Total variance explained=83.48%. 
 
Table 9 
Results of Exploratory Factor Analysis and Descriptive Statistics of Service Perception of Indian 
Consumers (n=302) 
Factor titles and Items Mean* SD Factor 
loadings 
Service perception    
I get my shopping done smoothly with SSTs. 4.55 1.43 0.87 
I feel secure in using SSTs’. 4.27 1.48 0.90 
I feel SSTs’ are convenient to use. 4.35 1.61 0.92 
I like SST service more than human service. 4.34 1.31 0.82 
Eigenvalue=3.51. 
Cronbach’s alpha=0.88. 
Total variance explained=91.36%. 
*Item scores range from 1 (strongly disagree) to 7 (strongly agree) on survey instrument (Refer to 
Appendix B). 
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Table 10 
Results of Exploratory Factor Analysis and Descriptive Statistics of Attitudes of Indian Consumers 
(n=302)  
Factor titles and Items Mean* SD Factor loadings 
Attitude    
I feel that SSTs are Bad- - - - - - - Good 4.74 1.45 0.87 
I feel that SSTs are Dislike- - - - - - - Like 4.49 1.44 0.89 
I feel that SSTs are Harmful- - - - - - - Beneficial 4.63 1.46 0.89 
I feel that SSTs are Unfavourable- - - - - - - Favourable 4.67 1.50 0.94 
I feel that SSTs are Unsatisfied- - - - - - - Satisfied 4.73 1.50 0.91 
Eigenvalue=4.50. 
Cronbach’s alpha=0.91. 
Total variance explained=92.25%. 
*Semantic scale item scores range from 1 (strongly disagree) to 7 (strongly agree) on survey 
instrument (Refer to Appendix B). 
 
Table 11 
Results of Exploratory Factor Analysis and Descriptive Statistics of Intention of Indian Consumers 
(n=302)  
Factor titles and Items Mean* SD Factor loadings 
Intention    
I intend to make a product purchase through SSTs in the near 
future. 
4.41 1.34 0.74 
It is likely that I will make a purchase using SSTs. 4.38 1.28 0.88 
I expect to purchase through SSTs in the near future. 4.35 1.38 0.85 
Eigenvalue=2.47. 
Cronbach’s alpha=0.75. 
Total variance explained=89.42%. 
*Item scores range from 1 (strongly disagree) to 7 (strongly agree) on survey instrument (Refer to 
Appendix B). 
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APPENDIX I 
RESULTS OF CONFIRMATORY FACTOR ANALYSIS (CFA) BY EACH 
CONSTRUCT 
Table 1 
Results of Confirmatory Factor Analysis for Cultural-self construct (n=302) 
Construct sub-
scales 
Item Parameter 
estimate 
Standardized 
estimate 
t-value Standardized 
residual variance 
Individual-self IS1 0.83 0.02 42.45 0.32 
 IS2 0.88 0.01 62.50 0.22 
 IS3 0.91 0.01 80.39 0.17 
 IS4 0.90 0.01 70.35 0.20 
 IS5 0.86 0.02 54.69 0.25 
 IS6 0.87 0.02 55.95 0.25 
Relational-self RS1 0.87 0.02 55.76 0.25 
 RS2 0.88 0.01 61.01 0.23 
 RS3 0.91 0.01 80.19 0.18 
 RS4 0.89 0.01 70.63 0.20 
 RS5 0.90 0.01 76.31 0.19 
 RS6 0.88 0.01 64.11 0.22 
Collective-self CS1 0.85 0.02 49.92 0.28 
 CS2 0.89 0.01 66.48 0.21 
 CS3 0.90 0.01 75.23 0.19 
 CS4 0.89 0.01 69.68 0.20 
 CS5 0.87 0.01 57.78 0.24 
 CS6 0.84 0.02 47.19 0.29 
 
Overall Model Fit 
Chi-square Df CFI/TLI RMSEA 
757.49 132 0.911/0.897 0.125 
 
Table 2 
Results of Confirmatory Factor Analysis for Perceived Usefulness construct (n=302) 
Construct  Item Parameter 
estimate 
Standardized 
estimate 
t-value Standardized 
residual variance 
Perceived 
Usefulness 
PU1 0.94 0.01 111.72 0.12 
 PU2 0.94 0.01 119.69 0.11 
 PU3 0.95 0.01 125.26 0.11 
 PU4 0.95 0.01 137.91 0.09 
Overall Model Fit 
Chi-square Df CFI/TLI RMSEA 
1.66 2 1.000/1.001 0.0 
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Table 3 
Results of Confirmatory Factor Analysis for Perceived Timesaving construct (n=302) 
Construct  Item Parameter 
estimate 
Standardized 
estimate 
t-value Standardized 
residual variance 
Perceived 
Timesaving 
PT1 0.92 0.01 101.04 0.15 
 PT2 0.98 0.00 272.94 0.05 
 PT3 0.98 0.00 348.32 0.03 
 PT4 0.97 0.00 215.19 0.07 
 
Overall Model Fit 
Chi-square Df CFI/TLI RMSEA 
4.23 2 0.999/0.997 0.06 
 
Table 4 
Results of Confirmatory Factor Analysis for Perceived Enjoyment construct (n=302) 
Construct  Item Parameter 
estimate 
Standardized 
estimate 
t-value Standardized 
residual variance 
Perceived 
Enjoyment 
PE1 0.93 0.01 102.16 0.14 
 PE2 0.95 0.01 139.91 0.10 
 PE3 0.96 0.01 173.40 0.08 
 PE4 0.96 0.01 162.29 0.09 
 PE5 0.96 0.01 159.53 0.09 
 
Overall Model Fit 
Chi-square Df CFI/TLI RMSEA 
17.94 5 0.994/0.989 0.093 
 
Table 5 
Results of Confirmatory Factor Analysis for Technology Anxiety construct (n=302) 
Construct 
sub-scales 
Item Parameter 
estimate 
Standardized 
estimate 
t-value Standardized 
residual variance 
Technology 
Comfort 
TA1 0.89 0.02 50.63 0.19 
 TA5 0.84 0.02 39.96 0.29 
 TA8 0.89 0.02 48.69 0.21 
 
Overall Model Fit  
Chi-square Df CFI/TLI RMSEA 
0.000 0 1.000 0.000 
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Table 6 
Results of Confirmatory Factor Analysis for Familiarity construct (n=302) 
Construct  Item Parameter 
estimate 
Standardized 
estimate 
t-value Standardized 
residual 
variance 
Familiarity FA3 0.79 0.02 35.99 0.37 
 FA4 0.97 0.01 125.03 0.07 
 FA5 0.99 0.01 140.78 0.03 
 
Overall Model Fit 
Chi-square Df CFI/TLI RMSEA 
0.000 0 1.000 0.000 
 
 
Table 7 
Results of Confirmatory Factor Analysis for Service Perception construct (n=302) 
Construct  Item Parameter 
estimate 
Standardized 
estimate 
t-value Standardized 
residual 
variance 
Service 
Perception 
SP1 0.94 0.01 114.16 0.12 
 SP2 0.95 0.01 144.22 0.09 
 SP3 0.96 0.01 170.86 0.07 
 SP4 0.91 0.01 83.17 0.17 
 
Overall Model Fit 
Chi-square Df CFI/TLI RMSEA 
0.05 2 1.000/1.004 0.00 
 
Table 8 
Results of Confirmatory Factor Analysis for Attitude construct (n=302) 
Construct  Item Parameter 
estimate 
Standardized 
estimate 
t-value Standardized 
residual 
variance 
Attitude AT1 0.93 0.01 115.01 0.13 
 AT2 0.94 0.01 130.57 0.11 
 AT3 0.95 0.01 140.87 0.10 
 AT4 0.97 0.00 226.25 0.06 
 AT5 0.96 0.01 169.36 0.08 
 
Overall Model Fit 
Chi-square Df CFI/TLI RMSEA 
36.07 5 0.987/0.974 0.143 
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Table 9 
Results of Confirmatory Factor Analysis for Intention construct (n=302) 
Construct  Item Parameter 
estimate 
Standardized 
estimate 
t-value Standardized 
residual 
variance 
Intention IN1 0.86 0.02 52.05 0.26 
 IN2 0.96 0.01 98.81 0.08 
 IN3 0.93 0.01 82.19 0.13 
 
Overall Model Fit 
Chi-square Df CFI/TLI RMSEA 
0.000 0 1.00 0.000 
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APPENDIX J 
RE-SPECIFIED STRUCTURAL MODEL 
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APPENDIX K 
ALTERNATE MODEL 
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Table 1  
Standardized Path Coefficients with t-ratios for the Alternate Model  
Hypothesis Paths  Estimate S.E t-value p-value 
1a Cultural-self to PU 0.430 0.049 8.862 ≤ 0.001 
1b Cultural-self to PE 0.336 0.053 6.345 ≤ 0.001 
1c Cultural-self to TC 0.472 0.049 9.709 ≤ 0.001 
2 PE to Attitude 0.910 0.012 77.551 ≤ 0.001 
3 PE to Intention* 0.332 0.073 4.541 ≤ 0.001 
4 Attitude to Intention 0.613 0.072 8.554 ≤ 0.001 
PU-Perceived Usefulness, PE-Perceived Enjoyment, TC-Technology Comfort (previously Technology 
Anxiety). 
*New path. 
 
 
 
